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EXECUTIVE  SUMMARY 


.0      OBJECTIVES  AND  SCOPE  OF  THE  STUDY 

Science  and  new  technology  development  are  receiving  increasing 
attention  worldwide.  Governments  have  realized  that  In  order  to 
remain  competitive  in  the  international  market,  strong  technical  and 
scientific  capability  must  be  fostered.  The  Canadian  and 
provincial  governments,  the  private  sector,  and  research 
Institutions  recognize  that  technological  capabilities  must  be 
developed  and  Implemented  In  order  to  maintain  and  improve 
economic  competitiveness  and  productivity.  As  outlined  in  a 
background  paper  on  the  Canadian  National  Science  and 
Technology  policy 

It  Is  no  longer  possible  to  rely  mainly  on  wealth  generated 
from  natural  resources  and  the  traditional  manufacturing  and 
service  sectors.  Rather,  it  Is  necessary  to  move  to  an 
economy  based  on  the  more  intensive  utilization  of  techno- 
logies to  enhance  the  competitiveness  of  these  sectors,  as 
well  as  to  create  new  knowledge-based  industries. 

A  key  for  developing  these  new  knowledge-based  industries  or 
more  intensive  use  of  the  advanced  technologies  in  Alberta  will  be 
the  human  resource  capabilities  currently  available  or  that  can  be 
developed  In  the  province. 

As  such  Alberta  Career  Development  and  Employment  commissioned 
a  study,  the  purposes  of  which  were  to  prepare  a  profile  of  the 
advanced  technology  capabilities  in  Alberta's  labour  force.  Identify 
the  anticipated  growth  areas  in  the  next  three  years,  determine 
the  skills  not  available  In  Alberta  to  meet  current  and  future 
growth  areas,  and  define  Industry-based  training  requirements. 

The  definitions  of  what  constitutes  the  advanced  technology  fields 
vary  but  for  the  purposes  of  this  study  the  term  "advanced 
technology"  refers  to  those  technology  areas  that  are  supported  by 
the  Alberta  Government  in  Its  economic  development  strategy. 
These  areas  Include: 

a)  telecommunications; 

b)  medical  products; 

c)  biotechnology; 

d)  electron  ICS /microelectronics; 

e)  advanced  materials  including  plastics; 

f)  computers  and  software; 

g)  cold  region  engineering; 

h)  advanced  design,  processing  and  manufacturing;  and 
I)  energy. 
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A  second  purpose  of  the  study  was  to  develop  the  text  for  an 
international  marketing  document  of  Alberta's  human  resource 
capabilities  in  the  advanced  technologies. 

During  the  course  of  the  study,  it  was  decided  to  limit  the  scope 
of  the  study  in  several  ways.  First,  the  Electronic  Industry 
Association  of  Alberta  had  just  completed  a  comprehensive  survey 
of  its  members.  Relevant  information  was  drawn  from  this  survey 
rather  than  re-interviewing  industry  members.  Second,  it  was 
also  decided  to  focus  on  product-oriented  firms  rather  than  the 
service  firms  and  the  non-energy  sectors  because  there  was 
considerable  information  available  on  the  human  resource 
requirements  in  the  energy  field. 


.0  METHODOLOGY 

Personal  interviews  were  conducted  with  the  owners  or  managers  of 
seventy-three  advanced  technology  firms  in  Alberta.  The  inter- 
viewers covered  the  firm's  products;  research  directions;  its  stage 
of  development;  past,  current  and  expected  future  employment 
levels;  the  academic  qualifications  and  experience  of  its  staff;  why 
it  located  in  Alberta  and  its  recruiting  policy.  Open-ended 
questions  were  also  asked  concerning  growth  areas  in  their 
industry,  critical  human  resource  requirements,  training  and 
upgrading  needs,  improvements  to  educational  "programs  and  the 
value  of  cooperative  education  programs. 

This  interview  guide  was  developed  after  extensive  discussions 
with  government,  education  and  industry  representatives,  a  review 
of  relevant  prior  research  and  analysis  of  existing  statistical 
information.  The  population  of  firms  to  be  surveyed  was  drawn 
during  the  fall  of  1987  from  Alberta  Technology,  Research  and 
Telecommunications'  CANTECH  database  of  advanced  technology 
firms. 

The  issues  and  possible  recommendations  identified  in  this  study  as 
well  as  a  draft  of  the  marketing  document  were  discussed  in  focus 
groups  composed  of  industry,  government  and  educational 
institutions  involved  in  the  advanced  technologies. 


3.0      OVERVIEW  OF  THE  SURVEY  RESULTS 


Approximately  half  of  the  firms  interviewed  were  at  the  inception, 
prototype  testing  or  growth  stages  of  development  with  nearly 
one-third  in  the  growth  stage.  This  indicates  a  relatively  young 
group  of  firms  involved  more  in  development  than  production, 
implying  a  greater  demand  for  researchers  and  relatively  less 
demand  for  the  lower-skilled  production  worker. 

Most  of  the  firms  were  small;  more  than  75%  had  less  than  $5 
million  in  sales  revenue  while  15%  had  annual  revenue  of  less  than 
$100,000  -  results  that  are  not  surprising  given  the  stage  of 
development  of  many  of  the  firms. 

As  with  most  small  firms,  the  founder's  familiarity  of  the  area  was 
by  far  the  key  factor  in  siting  the  firm  in  Alberta  although 
proximity  to  customer  markets  (the  oil  industry)  and  quality  of  life 
factors  for  employees  were  also  important. 

The  seventy-three  firms  interviewed  had  2954  employees,  an 
average  of  40.5  employees  per  firm  although  the  median  size  was 
only  twelve  employees.  They  had  grown  on  average  by  10%  over 
the  last  two  years  but  expected  to  grow  by  43%  over  the  next 
two.  Significantly  no  Tirms  foresaw  a  decrease  in  sales  revenues 
over  either  the  next  two  or  four  years. 

Eleven  percent  of  employees  were  in  the  manager/ entrepreneur 
classification  and  sixty-six  percent  of  these  i^eople  had  a  diploma 
or  degree.  Scientists,  engineers  and  researchers  comprised  twelve 
percent  of  employment  with  97%  having  a  diploma  or  degree. 

While  most  firms  did  much  of  their  recruiting  in  Alberta,  almost 
half  recruited  from  a  broader  geographic  area.  Not  surprisingly, 
most  of  the  out-of-province  hiring  was  for  managers  and 
entrepreneurs  or  scientists,  engineers  and  researchers. 

Finally  37%  of  responding  firms  had  previously  participated  in 
co-operative  educatk>n  programs  while  75%  were  interested  in 
participating  in  such  a  program. 

4.0  RECOMMENDATIONS 

Worldwide  technology  changes  are  being  transmitted  to  the  regional 
labour  markets  creating  strong  demand  for  new  skills  and  making 
other  skills  obsolete.  This  constant  adaptation  means  life-long 
learning  must  become  an  important  part  of  our  culture.  The 
following  recommendations  to  help  manage  that  adaptation  process 


(iii) 


are  presented  by  the  consultant  to  Alberta  Career  Development  and 
Employment  and  the  other  stakeholders  in  the  advanced 
technologies  for  their  consideration. 

4.1      Cooperative  Prograois 

The  transformation  to  knowledge-based  technologies  is  increasing 
the  need  for  close  cooperation  between  industry  and  our  educa- 
tional system.  Human  resource  policy  studies  and  surveys  of 
industry  requirements  ail  stress  the  importance  of  improving  the 
student's  preparation  for  entering  the  workforce.  Academic 
institutions  have  been  moving  toward  more  cooperative  programs 
despite  the  fact  that  they  are  more  costly  to  deliver.  The  pro- 
grams also  involve  costs  for  the  participating  firms  but  most  firms 
strongly  believe  that  the  benefits  of  better  prepared  graduates 
clearly  outweigh  the  costs. 

We  therefore  recommend  the  Alberta  educational  institutions,  and 


the  universities  in  particular 

,   make  a  concerted  effort  to 

develop 

more  cooperative  programs. 

We  also  recommend  that  the 

provincial  qovernment  take  a 

strong 

policy    stand   in    support  of 

cooperative   education   programs  and 

provide     additional  funcfinq 

speciTically     targetted  for 

these 

programs. 

4.2     Apprenticeship--Like  Programs 

An  alternative  to  cooperative  education  programs  is  an  apprentice- 
ship-like program  for  advanced  technology  areas  such  as  micro- 
electronics^  biotechnology  computer-aided  design  (CAD)  and 
computer  software  design.  Alberta  has  an  excellent  apprenticeship 
program  and  the  learning  component  without  the  legislative 
dimension  could  be  adapted  to  these  new  areas.  The  new 
programs  would  involve  a  defined  series  of  learning  experiences 
together  with  clearly  defined  evaluation  criteria  and  procedures. 
The  main  advantages  of  apprenticeship-like  programs  are  that  they 
are  initiated  and  controlled  by  industry,  that  they  can  be  adapted 
to  any  size  and  that  procedures  and  control  systems  are  already  in 
place. 

We  therefore  recommend  that  Alberta  Career  Development  and 
Employment  encourage  the  development  of  apprenticeship-like 
programs  in  advanced  technology  areas. 
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4.3  Training  and  Management  Institute  for  Advanced  Technology 

Small  and  medium  sized  research  companies  tend  to  be  technology 
oriented  rather  than  market  driven.  The  entrepreneurs  often  face 
a  major  dilemma  in  determining  how  to  successfully  bring  their 
products  to  the  market.  Thus  a  key  concern  of  many  of  the 
interviewees  was  the  development  or  upgrading  of  the  management 
and  marketing  expertise  in  the  company.  Also,  because  they  are 
often  small  with  low  profit  margins,  they  cannot  afford  the 
monetary  and  time-lost  costs  of  training.  Moreover,  their  costs 
are  such  that  they  cannot  spend  the  time  to  acquire  an  awareness 
of  the  government  support  programs  available. 

A  Training  and  Management  Institute  for  Advanced  Technology 
could  provide  several  services  from  serving  as  a  focal  point  for 
increasing  the  awareness  of  the  need  for  life-long  learning  and 
delivering  training  needs  assessments  and  advice  on  training 
strategies  to  facilitating  management  and  marketing  training  for 
entrepreneurs.  The  Institute  could  also  maintain  an  inventory  of 
training  available  In  Alberta  and  conduct  research  on  the  changing 
human  resource  requirements  in  the  advanced  technologies.  Some 
rationalization  of  existing  services  might  be  required  if  such  an 
Institute  were  created  but  this  should  be  relatively 
straightforward. 

We  therefore  recommend  that  Alberta  Career  Development  and 
Employment  give  strong  consideration  to  the  establishment  of  a 
Training  and  Management  Institute  for  Advanced  Technology. 

4.4  Training  Guarantees 

Another  reason  for  many  managers  of  small  firms  not  encouraging 
training  for  their  employees  is  the  potential  loss  of  the  employee 
after  their  skills  have  been  upgraded  through  company  sponsored 
training.  This  training  is  costly  both  in  terms  of  out-of-pocket 
costs  and  time  lost  on  the  production  line.  If  the  employee  then 
decides  to  quit,  the  firm  must  incur  retraining  costs. 

Alberta  Career  Development  and  Employment  could  remove  some  of 
this  down-side  risk  by  providing  training  guarantees  for 
compensation  of  out-of-pocket  costs  if  an  employee  does  leave. 
Such  a  program  would  be  less  expensive  for  the  government  than  a 
subsidy  program  which  covers  all  firms,  not  just  those  losing 
staff. 

Thus  we  recommend  that  Alberta  Career  Development  and 
Employment  investigate  the  viability  and  likely  effectiveness  of  a 
training  guarantee  program  to  stimulate  more  human  resource 
upgrading  by  companies. 
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4.5      Technical  Research  Assistance  Program 


The  Ontario  Government  will  subsidize  the  hiring  of  new  techni- 
cians, engineers  and  scientists  for  Ontario  companies  with  sales 
revenue  of  less  than  $100  million.  With  the  proper  guarantees  to 
ensure  incremental  hiring  and  appropriate  job  responsibilities,  such 
a  program  might  be  very  valuable  for  securing  additional  technical 
competence. 

We  believe  that  this  idea  has  considerable  merit  as  a  mechanism  to 
improve  Alberta's  technological  base  in  the  advanced  technologies 
and  recommend  that  Alberta  Career  Development  and  Employment 
investigate  the  potential  of  such  a  program. 

4.6  Increased  Awareness  of  Industry  in  the  Public  School  System 

Several  interviewees  and  previous  policy  papers  have  stressed  the 
importance  of  improving  students'  awareness  earlier  in  the  educa- 
tion process  of  future  industry  opportunities  and  the  skills  and 
attitudes  necessary  to  realize  these  opportunities.  This  is  to 
ensure  that  the  student  is  acguiring  the  necessary  prereguisites 
for  their  later  career  paths.  Options  include  an  Industry  Expo  for 
junior  high  schoolers,  plant  visits,  and  talks  by  entrepreneurs  or 
managers. 

We    recommend    that    the    Research    Development    Authorities    in  ' 
Edmonton  and  Calgary  or  a  similar  municipal  organization  take  the 
initiative  for  an  annual   Industry  Expo  or  some  other  awareness 
progam  targetted  to  the  high  school  students  in  their  city  and  that 
Alberta   Career  Development  and  Employment  consider  financially 
underwriting  some  of  the  costs  of  the  program. 

4.7  Industry  Purchased  Training 

One  strategy  that  has  been  successful  in  other  jurisdictions  is  for 
a  firm  or  industry  to  financially  underwrite  part  of  the  cost  of 
a  particular  academic  program  when  a  large  proportion  of  the 
graduates  are  hired  by  the  firm  or  industry.  Alternatively  the 
academic  institutions  may  develop  company-specific  training 
programs  on  request.  Most  firms  don't  recognize  this  willingness 
on  the  part  of  the  academic  institutions,  particularly  the  technical 
institutes  and  community  colleges. 

Corporate  human  resource  development  managers,  particularly  in 
the  medium  and  larger  sized  firms,  should  explore  with  their  local 
post  secondary  institutions,  the  possibility  of  courses  designed 
specifically  to  fulfill  their  reguirements. 
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4.8     Transition  Training 


A  major  failing  for  many  entrants  in  the  job  market  is  a  lack  of 
appreciation  of  what  is  required  to  obtain  a  job  and  then  do  it 
effectively.  University  students  in  particular  have  an  imbalance 
between  their  technical  skills  and  their  understanding  of  business 
processes. 

We  suggest  that  Alberta  Career  Development  and  Employment 
conduct  a  study  on  the  availability  of  school-to-work  transition 
type  courses  in  terms  of  both  content  and  location  and  determine 
whether  there  is  an  unmet  need  for  such  a  program.  The 
Department  may  also  train  the  trainers  of  such  courses. 

4.9  Strategic  Procurement 

The  Alberta  government  Is  missing  a  significant  opportunity  to 
develop  Alberta  capabilities  in  key  industries  such  as  computer 
software  design  by  not  requiring  work  they  contract  for  be  done 
by  All3erta-based  firms.  Most  of  the  advanced  technologies  in 
Alberta  lack  the  critical  mass  or  minimum  market  size  to  develop  an 
effective  industry.  However  as  the  Quebec  government  and  Hydro 
Quebec  showed  when  th^y  used  their  purchasing  power  in  the 
1970's  to  help  create  three  major  engineering  firms  that  now 
compete  worldwide,  targetting  procurement  strategies  creates  a 
significant  opportunity  to  develop  a  local  capacity  to  compete  in 
the  world  markets.  However,  such  a  strategic  procurement  policy 
would  require  a  change  in  current  practice  and  may  be  incon- 
sistent with  the  recently  signed  Free  Trade  Agreement. 

Nevertheless,    strategic  procurement  represents  a  powerful  policy 
to    improve    the    human    resource    capabilities    in    the  advanced 
technology  fields  in  the  province  and  we  recommend  that  Alberta 
Career   Development  and  Employment  strongly  consider  taking  a 
lead  role  in  promoting  its  adoption  as  provincial  government  policy. 

4.10  Future  Upditing  of  the  Advanced  Technology  Labour  Force 
Assessment 

As  Alberta's  advanced  technologies  grow,  it  will  become 
increasingly  important  to  remain  appraised  of  their  human  resource 
requirements.  If  the  Training  and  Management  Institute  for 
Advanced  Technology  is  established,  it  would  be  in  the  best 
position  to  acquire  and  maintain  this  information  as  part  of  its 
research  mandate.  Updating  the  information  would  likely  be  most 
effective  If  it  were  done  on  a  technology  area  by  area  basis.  This 
would  allow  different  areas  to  be  updated  each  year  and  for  the 
information  to  be  gathered  for  both  product  and  service  oriented 
firms. 
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If  the  Institute  is  not  a  viable  idea.  Alberta  Career  Development 
and  Employment  should  work  closely  with  Alberta  Technology 
Research  and  Telecommunications  to  modify  the  CANTECH  database 
to  include  the  requirements  of  Alberta  Career  Development  and 
Employment, 

We  therefore  recommend  that  the  updating  of  the  labour  force 
assessment  of  the  advanced  technologies  be  part  of  the  mandate  for 
the  Training  and  Management  Institute  for  Advanced  Technology. 
We  further  recommend  the  information  be  updated  on  an  area  by 
area  basis  over  a  three  or  four  year  cycle  and  that  service- 
oriented  firms  be  included  in  the  assessment. 


0  CONCLUSIONS 

The  world  economy  is  becoming  increasingly  dependent  on 
knowledge-based  goods  and  services  -  more  specialized  products 
whose  value  resides  mainly  in  the  skill  and  ingenuity  of  the  people 
who  develop  and  manufacture  them.  Developing  an  advanced 
technology  capability  in  Alberta  has  been  a  main  focus  of 
government  policy  in  recent  years  and  the  primary  purpose  of  this 
study  was  to  provide  information  on  what  progress  has  been  made 
in  terms  of  human  resource  capabilities.  Its  anticipated  future 
needs  and  on  Alberta's  ability  to  meet  these  needs. 

Our  study  has  shown  that  while  no  general  labour  shortage  exists, 
specialized  skills,  particularly  in  biotechnology  and  telecommuni- 
cations, are  not  available  here  in  Alberta.  As  many  firms  are  in 
the  inception,  prototype  testing  or  early  growth  phases  of  develop- 
ment, there  has  not  been  an  overly  large  labour  demand  for  the 
advanced  technologies  to  date.  However,  this  could  change 
rapidly  if  a  few  firms  achieved  a  threshold  level  of  international 
sales  and  begin  to  grow  rapidly.  If  such  a  situation  does  develop, 
the  greatest  demand  will  be  for  production  workers  and 
technicians.  Demand  for  manager/ entrepreneurs  and  scientists/ 
engineers/ researchers  is  expected  to  grow  steadily  in  the  next 
four  years. 

Several  programs  currently  in  place  respond  to  some  of  the 
training  needs  of  the  advanced  technologies  but  more  can  be 
done.  Some  of  the  initiatives  recommended  such  as  increased 
involvement  of  industry  in  the  educational  process  through  more 
cooperative  programs  and/ or  apprenticeship-like  programs  are 
supported  by  several  industry  sectors  and  would  enhance  the 
human  resource  capabilities  of  all  firms  including  those  in  the 
advanced    technologies.         Others     such     as     the     Training  and 
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Management  Institute  and  the  Technical  Research  Assistance 
Program  can  be  targetted  specifically  to  the  advanced  technology 
fields.  Finally  a  strategic  procurement  policy  designed  to 
strengthen  local  firms  to  the  point  where  they  can  compete  in  the 
world  markets  would  strongly  stimulate  the  development  of  a  world 
class  human  resource  capability  to  support  the  growth  of  advanced 
technology  firms  in  Alberta. 
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.0  INTRODUCTION 


1.1      The  Impact  of  New  Technologies 

Canada  has  entered  a  new  era.  Wealth  and  job  creation  depend  on 
the  growth  of  knowledge-intensive  industries  and  on  the  applica- 
tion of  technology  to  keep  established  industries  competitive.  The 
explosion  of  innovation  activity  is  changing  technical  competence 
around  the  world  and  it  is  changing  the  basis  of  national  and  cor- 
porate competitive  strength  in  the  international  markets.  More 
importantly,  technological  advances  are  determining  how  jobs  will 
be  created  and  in  what  countries.  National  and  provincial  econo- 
mies that  lag  behind  will  have  increasing  difficulty  creating  income 
and  employment  opportunities. 

Canada  has  not  been  adapting  as  rapidly  as  other  countries  to  the 
use  of  new  technologies.  This  is  reflected  in  the  relatively 
modest  improvement  in  labour  productivity  in  manufacturing  from 
1965  to  1981  (Exhibit  1.1)  (The  productivity  index,  measures  the 
increase  in  value  of  output  in  constant  dollars  relative  to  the 
increase  in  the  labour  force  over  a  given  period  of  time  and  tech- 
nological change  is  the  primary  underlying  factor  for  changes  of 
this  type) .  This  slow  adaptation  is  reducing  our  ability  to  com- 
pete and  eroding  our  export  potential  and  thus  costing  Canadians 
jobs. 

The  problem  can  be  clearly  seen  by  examining  the  sources  of 
economic  growth  and  job  creation,  most  of  which  at  the  national 
level  have  been  attributable  to  the  performance  of  the  service 
industries  (Exhibit  1.2).  The  resource  sectors  which  account  for 
approximately  40%  of  Canada's  GNP,  have  made  virtually  no  recent 
contribution  to  overall  economic  growth. 
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EXHIBIT  1.1 


LABOUR  PRODUCTIVITY  IN  MANUFACTURING 
1965-1981 


Year 

While  the  resource  and  mass  manufacturing  industries  will  continue 
to  make  large  absolute  contributions  to  the  Canadian  economy,  they 
are  unlikely  to  contribute  much  to  Canadian  economic  growth  or  to 
create  additional  employment  in  the  future.  This  poses  a  major 
dilemma  for  policy  makers.  There  is  limited  growth  and 
employment  potential  in  over  U0%  of  the  economy.  There  is  also  a 
limit  to  the  number  of  service  sector  jobs  that  a  slowly  growing 
economy  can  sustain;  yet  the  advanced  technology  segment  on 
which  our  future  economic  prosperity  depends  is  not  filling  the 
vol  d. 
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EXHIBIT  1.2 


SOURCE  OF  CANADIAN  ECONOMIC  GROWTH 
«4  1977-1985 


%CONTTCBUT)ON 

TO 


CANADA'S 
REAL  GROWTH 


MOTOn  VMCUS  4  ^AMTS 


IN  GOP 
1977  T019W 


10  - 


1.2     Alberta's  Response 

The  Alberta  government  has  recognized  this  imperative  to  broaden 
and  deepen  this  segment  of  the  economy.  A  cornerstone  of  its 
economic  development  policy  has  been  to  support  the  emerging 
know  I  edge- based  or  technology-generating  areas.  While  technolo- 
gical innovations  can  be  applied  in  any  industry,  the  following  are 
usually  considered  to  be  the  technology-generating  or  "advanced 
technology"  fields  in  Alberta: 

telecommunications; 

medical  products; 

biotechnology; 

electronics  /  microelectronics ; 

computers  and  software; 

advanced  materials  (including  plastics); 

cold  region  engineering; 

advanced  design,  processing  and  manufacturing;  and 
energy. 
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specific  examples  of  the  Alberta  Government's  support  in  the 
above-mentioned  areas  include:  establishing  the  Alberta  Heritage 
Foundation  for  Medical  Research;  founding  and  jointly  funding  the 
Alberta  Telecommunications  Research  Centre  and  the  Alberta  Micro- 
electronics Centre;  establishing  the  Electronics  Test  Centre 
through  the  Alberta  Research  Council  and  providing  financial  sup- 
port to  establish  the  Alberta  Laser  Institute.  Alberta  spent  $222.2 
million  in  1984,  representing  an  expenditure  on  research  and 
development  that  was  three  times  more  than  any  other  province. 

Post-secondary  institutions  have  also  actively  supported  these 
initiatives  with,  for  example,  the  establishment  of  technology- 
transfer  offices,  encouragement  of  spinoff  companies  to  com- 
mercialize promising  research,  the  development  of  custom-made 
courses  for  industry  and  the  acquisition  of  a  supercomputer. 

Other  levels  of  government  and  organizations  are  also  involved  in 
developing  a  technolog'y  industry  in  Alberta.  In  Edmonton  for 
example,  the  Advanced  Technology  Project  -  a  joint  venture  of  the 
Edmonton  Council  for  Advanced  Technology  and  the  Edmonton 
Economic  Development  Authority  -  has  been  established  to  develop 
a  plan  to  create  a  high  technology  centre  in  Edmonton.  in 
addition,  other  organizations,  such  as  the  research  and  develop- 
ment park  authorities  in  Edmonton  and  Calgary,  are  actively 
involved  in  developing  the  advanced  technologies. 

U3      The  Human  Factor 

These  are  extremely  Important  initiatives  but  perhaps  the  most 
important  resource  for  any  knowledge-based  industry  is  its 
people.  Without  a  skilled  workforce,  technology  cannot  be 
productive.  Alberta  has  many  of  the  critical  human  resource 
requirements  for  strong  advanced  technologies  including: 
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o  Alberta  has  the  highest  proportion  of  working  age  people  in 
Canada; 

o  The  province  has  had  consistently  higher  participation  rates 
for  both  men  and  women  than  elsewhere  in  Canada  and 
internationally; 

o  Calgary  and  Ecknonton  rank  first  and  third  among  the  major 
Canadian  centres  for  employment  in  the  natural  science, 
engineering  and  mathematics; 

o  Alberta  has  one  of  the  largest  pools  of  scientific  experience 
per  capita  in  the  world; 

o  Alberta  has  the  highest  prop>ortion  of  people  with  university 
degrees  among  the  Canadian  provinces; 

o  With  only  10%  of  Canada's  population.  Alberta  produces 
nearly  one-quarter  of  the  nation's  apprentices; 

o  Calgary  and  Edmonton  have  the  highest  participation  rates  in 
adult  education  and  Alberta  is  the  leading  province  in  terms 
of  job-related  adult  education. 

However,  the  Alberta  population  is  aging  as  a  result  of  a  continual 
decline  in  the  birth  rate,  increased  migration  from  Alt^erta  and 
lower  numbers  of  interprovincial  migrants  entering  Alberta.  More- 
over, while  Calgary  and  Edmonton  rank  highly  in  terms  of  science, 
engineering  and  mathematics  trained  people  in  Canada  with  44  and 
28  such  people  per  1000  in  the  work  force  respectively,  we  are 
now  competing  in  a  world  economy  and  intra-Canada  achievements 
pale  against  what  is  being  achieved  elsewhere  (see  Exhibit  1.3). 
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EXHIBIT  1.3 

SCIENTISTS  AND  ENGINEERS  PER  10,000  PERSONS 
IN  THE  LABOUR  FORCE  -  1981 


Japan 

69 

United  States 

62 

Germany 

47 

France 

37 

Netherlands 

36 

Sweden 

35 

Canada 

25 

Source:  OECD 

(Note  the  subtle  change  in  definition  from  science,  engineering 
and  mathematics  trained  people  to  scientists  and  engineers.) 

One  estimate  of  the  size  of  Alberta's  advanced  technology  segment 
has  approximately  750  firms  with  25,000  employees  while  a  second 
study  places  total  employment  at  90,000.  A  key  reason  for  this 
discrepancy  is  the  difficulty  in  identifying  advanced  technology 
firms.  They  occur  in  virtually  every  Standard  Industrial 
Classification  (SIC)  and  different  studies  use  different  criteria. 
However,  whatever  the  definition  used,  little  is  known  about  the 
makeup  of  the  firms'  human  resources.  Nowhere  does  there  exist 
good  baseline  data  on  the  current  human  resource  capabilities  or 
expected  future  requirements. 

1.4     Th«  Purpose  of  This  Report 

Alberta  Career  Development  and  Employment  (ACDE)  commissioned 
the  DP  A  Group  Inc.  to  undertake  this  study  to  identify  current 
workforce  supply  and  the  skills  necessary  to  meet  current  and 
future  needs  of  advanced  technology  firms  in  Alberta.  Specifi- 
cally, the  Terms  of  Reference  identified  the  purposes  of  the  study 
as: 
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a)  prepare  a  labour  market  profile  for  Alberta,  Edmonton,  and 
Calgary  using  characteristics  that  are  considered  by 
advanced  technology  firms  when  evaluating  the  siting  of  an 
operation  in  Alberta; 

b)  document  the  programs  available  in  Alberta's  post-secondary 
institutions  that  supply  the  skills  relevant  to  the  advanced 
technology  firms  in  Alberta; 

c)  determine  the  types  of  workforce  skills  that  were  recruited 
from  outside  Alberta  by  firms  currently  in  Alberta  and  the 
reasons  why  out -of -province  recruitment  occurred; 

d)  determine  the  advanced  technology  growth  areas  in  the  next 
three  years  for  firms  currently  in  Alberta; 

e)  determine  the  skills  not  available  in  Alberta  to  meet  current 
and  future  growth  areas; 

f)  propose  a  cost -efficient  method  of  updating  the  information 
outlined  (a  to  f),  and  an  appropriate  interval  for  updating 
the  information. 

There  were  to  be  three  reports  generated  as  a  result  of  this 
project  (see  Appendix  A  for  the  Terms  of  Reference): 

a)  A  policy  report  that  documented  future  growth  areas,  the 
workforce  skills  required  but  not  available  in  Alberta  and 
industry-based  training  requirements  to  meet  this  growth; 

b)  An  inventory  of  post -secondary  programs  available  in 
Alberta's  educational  institutions  that  can  supply  the 
advanced  technologies  in  Alberta;  and 
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c)  A  report  that  could  be  used  as  the  text  for  a  promotional 
document  presenting  Alberta's  human  resource  capabilities  in 
advanced  technology. 

During  the  course  of  the  study,  the  inventory  of  relevant  educa- 
tional programs  was  reduced  in  scope  from  a  separate  report  to  be 
included  as  a  part  of  the  first  report.  The  initial  requirements 
for  a  complete  inventory  were  found  to  be  far  too  extensive  to  be 
able  to  completed  as  a  part  of  this  study. 

1.5     The  Structure  of  the  Report 

In  the  next  chapter,  we  briefly  present  the  methodology  used  in 
this  study  followed  by  a  chapter  providing  a  brief  overview  of 
previous  research  relevant  to  the  purposes  of  this  study.  The 
general  characteristics  of  the  labour  market  are  then  presented  in 
Chapter  4.  Chapter  5  provides  an  overview  of  the  infrastructure 
for  advanced  technology  firms,  including  research  institutes, 
educational  institutions  and  financial  incentives.  The  results  of 
our  survey  are  presented  in  Chapter  6  together  with  results  of  a 
similar  survey  undertaken  by  the  Electronic  Industry  Association 
of  Alberta.  The  study  concludes  with  a  discussion  of  the  critical 
issues  identified  during  the  course  of  the  study  and  presents  a 
series  of  suggestions  and  recommendations  for  Alberta  Career 
Development  and  Employment  and  other  stakeholders  to  consider. 
This  final  chapter  also  includes  recommendations  on  a  cost-efficient 
method  of  updating  the  information  defined  in  Section  1.4  and  an 
appropriate  interval  for  doing  the  updating. 
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2.0  METHODOLOGY 

The  development  of  this  paper  evolved  in  three  distinct  phases: 
scoping,  interviewing,  and  analysis  and  report  writing.  The  entire 
study  involved  continual  and  productive  Interaction  between  the  client 
and  consultant.  Preparation  of  the  marketing  document  followed  a 
parallel  development. 

2  . 1  Scoping 

The  scoping  phase  carried  out  during  the  fall  of  1987  included  a 
review  of  existing  research;  an  analysis  of  existing  Statistics 
Canada,  Alberta  Bureau  of  Statistics  and  Alberta  Labour  data 
sources;  and  open-ended  interviews  with  senior  government 
officials  and  key  industry  and  educational  representatives.  The 
interviews  and  background  research  helped  define  information 
required  as  an  output  of  the  study  and  the  gaps  in  currently 
available  Information. 

The  outcome  of  this  process  was  an  interview  guide  designed  to 
overcome  the  critical  information  gaps.  The  guide  was  tested, 
improved  and  a  set  of  interviewer  instructions  were  prepared. 
Copies  of  both  the  guide  and  the  interviewer  instructions  are 
included  as  Appendix  B. 

At  the  same  time,  the  population  of  firms  to  be  sampled  was  being 
defined.  It  was  decided  to  use  the  CANTECH  database  developed 
by  W.C.  Hutchinson  and  Company  Ltd.  for  Alberta  Technology, 
Research  and  Telecommunications  (ATRT).  This  database  on  all 
technology-oriented  firms  in  Alberta  is  the  most  current  and 
comprehensive  listing  available.  Characteristics  of  a  firm  that  are 
included  on  the  database  are: 
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o  location 
o  age 
o  products 
o  markets 

o    R&D  staff  and  budgets 

o    range  of  sales  revenues 

o    range  of  the  number  of  employees 

o    key  executives  and  their  responsibilities 

The  CANTECH  industry  classifications  were  cross-referenced  to  the 
advanced  technology  fields  defined  in  the  Terms  of  Reference. 
Also  because  the  purpose  of  this  study  was  to  learn  more  about 
the  knowledge-generating  firms,  it  was  decided  to  focus  on 
product-oriented  Tirms  as  opposed  to  service  companies. 

This  produced  a  sample  size  of  312  undupljcated  sampling  candi- 
dates. The  breakdown  by  industry  and  CANTECH  classification  is 
given  in  Exhibit  2.1.  It  should  be  noted  that  there  is  no  direct 
correspondence  between  the  study  categories  and  the  CANTECH 
classifications.  For  example,  there  is  no  single  classification  for 
electronics;  however  the  Advanced  Manufacturing  and  Electronics 
fields  together  generally  correspond  with  the  Automation, 
Subassemblies  and  TAM  classifications.  It  also  proved  extremely 
difficult  to  identify  firms  specializing  in  cold-region  engineering 
because  there  was  no  separate  code  provided  for  this  category 
within  the  database. 

In  1987,  the  Electronic  Industry  Association  of  Altjerta  (ElAA) 
completed  a  comprehensive  survey  of  its  members.  Most  of  the 
questions  to  be  asked  in  this  survey  were  included  as  a  subset  of 
the  ElAA  questionnaire.  Moreover,  the  ElAA  had  obtained  an 
excellent  response  rate  (101  out  of  120  members).  It  was  there- 
fore   decided   to   purchase   the   applicable   results   from   the  ElAA 
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EXHIBIT  2.1 
SAMPLING  STATISTICS 


Population 

Sample 
Drawn 

Interviews 
Completed 

Advanced  Materials 
Chemicals 
Materials 

5 
5 

5 
5 

4 

Advanced  Manufacturing 
Automation 
Defense 

Food  Processing  Equipment 
Manufacturing  Equipment 
Transportation 

14 
1 
1 
1 
5 

10 
1 
1 
1 
5 

16 

Biotechnology 

9 

9 

9 

Computers 
Hardware 
Software 

13 
138 

12 
35 

21 

Electronics 
Sub  Assembly 
TAM 

25 
36 

10 
15 

5 

Energy  and  Environment 

30 

15 

5 

Medical 

9 

8 

3 

Photonics 

8 

6 

4 

Telecommunications 

12 

8 

6 

Ti7 

146 

"T3 

rather  than  duplicate  their  efforts.  The  fifty-one  firms  identified 
in  the  CANTECH  population  which  had  completed  the  EIAA  ques- 
tionnaire were  thus  deleted  from  the  list  of  potential  interviewees, 
leaving  a  total  of  259  firms.  This  population  was  then  stratified 
by  industry  and  a  sample  of  146  firms  drawn.     A  bias  was  built 
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into  the  sampling  procedure  to  ensure  that  advanced  technology 
fields  with  relatively  few  firms  were  represented.  Care  was  taken 
to  ensure  the  sample  was  representative  in  terms  of  both  geograph- 
ical location  and  size.  Of  the  146  interview  candidates,  58  were 
located  in  Edmonton,  80  in  Calgary  and  8  elsewhere  in  Alberta. 

A  careful  review  was  also  made  of  existing  data  on  the  educational 
programs  at  the  universities,  technical  institutes,  community  col- 
leges and  private  schools  whose  graduates  might  enter  the  advan- 
ced technologies.  However,  as  technological  innovation  may  occur 
in  any  industry,  and  there  is  not  a  specific  advanced  technology 
SIC  code  or  unique  teaching  curriculum,  the  number  of  possible 
programs  was  overwhelming.  As  Alberta  Career  Development  and 
Employment  had  recently  completed  a  major  post  graduate  student 
employment  follow-up  study  for  the  technical  institutes  and 
community  colleges.  It  was  decided  that  general  information  from 
this  recent  study  and  comparable  statistics  at  the  university  level 
would  be  used  for  this  advanced  technology  study. 

2.2  Interviews 

Personal  interviews  were  arranged  in  Calgary  and  Edmonton  while 
the  out-of-town  interviews  were  conducted  by  telephone  after  the 
respondent  had  been  mailed  a  copy  of  the  interview  guide.  The 
results  of  our  efforts  to  contact  the  people  in  each  geographic 
sub-sample  are  shown  in  Exhibit  2.2. 

2.3  Analysis  and  Report  Writing 

As  the  first  step  in  the  third  phase,  the  completed  interviews  were 
carefully  analysed  and  summaries  of  the  quantitative  and 
qualitative  answers  prepared. 
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EXHIBIT  2.2 
RESULTS  OF  ATTEMPTS  TO  INTERVIEW 


Calgary 

EdoKmton 

Out -of -Town 

Completed 

37 

31 

5 

Agent  only;  no  manufacturing 

2 

No  current  telephone  in 
service  or  wrong  number 

1 

3 

2 

No  longer  in  business 
in  Alberta 

2 

4 

- 

Refused 

7 

3 

- 

Not  available  during 
survey  period 

11 

6 

Part  of  another 
surveyed  firm 

1 

Unsuccessful  attempts 
to  contact 

14 

5 

1 

Contact  not  attempted 
due  to  time  constraints 

6 

5 

TOTAL 

80 

58 

A  stategy  paper  of  human  issues  in  Alberta's  advanced  technologies 
was  prepared  as  input  into  a  series  of  focus  groups.  It  was 
originally  intended  that  a  focus  group  be  held  in  both  Edmonton 
and  Calgary  but  timing  constraints  restricted  the  possible  turnout 
in  Edmonton  and  thus  only  one  focus  group  was  held. 

The  responses,  reactions  and  suggestions  provided  in  this  meeting 
were  then  incorporated  into  this  report. 
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2.4      The  Marketing  Document 


A  parallel  process  was  conducted  to  develop  the  marketing  docu- 
ment. As  information  relevant  to  the  marketing  document  was 
developed  through  statistical  analysis,  document  review  and 
interviews,  this  information  was  supplied  to  the  group  developing 
this  document.  A  series  of  interviews  with  industry,  government 
and  education  people  that  may  have  a  vested  interest  in  the 
marketing  document  were  also  conducted. 

Several  drafts  of  the  document  were  discussed  with  the  client 
before  it  was  given  to  the  Communications  Branch  within  Alberta 
Career  Development  and  Employment  for  review  and  revision. 

This  document  was  also  presented  to  a  focus  group  for  review  and 
discussion.  This  meeting  was  held  in  Edmonton;  a  similar  meeting 
had  to  be  cancelled  for  Calgary  due  to  prior  commitments  of  the 
attendees. 
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3.0      REVIEW  OF  RELEVANT  PRIOR  RESEARCH 


There  has  been  a  growing  realization  of  the  importance  of  innovation 
and  technology  on  the  future  directions  of  our  economy.  David  Birch 
and  other  authors  have  shown  conclusively  that  emerging  advanced 
technology  firms  contribute  a  substantial  proportion  of  the  labour 
force  growth  in  North  America.  There  was  also  the  realization  that 
regional  stagnation  was  a  distinct  possibility  if  adaptation  to  the  new 
technologies  did  not  occur.  This  led  to  two  major  research  thrusts  - 
a  political  initiative  by  municipal  and  regional  governments  everywhere 
to  try  to  attract  "high  tech"  firms  and  an  academic  thrust  to  deter- 
mine what  were  the  l<ey  determinants  of  a  firm's  relocation  decision. 
Three  of  these  latter  research  efforts  are  of  particular  relevance  to 
this  report. 

Typical  of  the  locational  research  was  the  work  of  Crubb  and  Ellis 
who  surveyed  tenants  of  industrial  parks  to  determine  future  real 
estate  requirements  of  biotechnology  firms.  Large  companies  were 
found  to  be  interested  in  proximity  to  research  institutes,  qualified 
labour,  good  transportation  access,  favourable  business  climate  and 
well  planned  low  cost  development  infrastrusture.  Small  companies  on 
the  other  hand,  were  more  influenced  by  local  familiarity  of  foundiers, 
venture  capital,  expansion  opportunity,  proximity  to  universities, 
good  transportation  access,  skilled  labour,  as  well  as  a  favourable 
community  and  business  climate.  Quality  of  life  was  the  fourth  most 
important  criteria  for  large  companies,  but  was  not  a  consideration  for 
small  companies.  Quality  of  life  factors  included  affordable  housing, 
low  real  estate  taxes,  and  a  wide  range  of  cultural,  recreational  and 
educational  opportunities. 

The  importance  of  skilled  labour  in  the  decision  process  for  both 
groups  is  a  typical  result  in  the  academic  research.  The  key 
contribution  of  Grubb  and  Ellis  was  the  recognition  of  the  different 
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locational  determinants  for  large  and  small  firms.  The  results 
presented  later  in  this  study  are  consistent  with  their  research. 

Two  papers  by  Christy  and  Ironside  are  important  because  they 
investigate  Alberta's  advanced  technologies.  In  the  first  paper, 
"High  Technology  Firms  in  Alberta:  Some  Locational  Considerations", 
they  found  that  the  availability  of  skilled  labour  was  an  important 
factor  for  only  27%  of  the  firms  surveyed. 

In  contrast,  the  residence  of  the  founding  entrepreneur  was  the  most 
important  factor  for  two-thirds  of  the  firms  surveyed.  They  explain 
the  result  as  follows: 

Labour  costs  are  not  regarded  as  significant  probably  because 
firms  are  small  in  numbers  of  employees  while  labour  costs 
can  be  built  into  high  value  products  and  services.  How- 
ever, the  availability  of  labour  skills  was  regarded  as  very 
important  though  no  hiring  .  difficulties  were  yet  experienced 
by  most  firms. 

The  total  labour  force  of  the  respondent  firms  was  27,288.  However 
over  20,000  of  these  people  were  employed  by  only  four  firms. 
Christy  and  Ironside  then  go  on  to  suggest  that  if  the  respondent 
firms  were  representative  of  the  total  population,  there  would  be  some 
90,000  employed  in  high  technology  in  Alberta  -  more  than  agricul- 
ture, petroleum  and  natural  gas  or  manufacturing.  We  suggest  this 
represents  a  serious  extrapolation  error  because  it  would  be  very 
difficult  to  identify  twelve  to  sixteen  advanced  technology  firms  whose 
average  size  is  5000  employees. 

This  Christy  and  Ironside  result  points  out  the  difficulty  in  defining 
the  advanced  technologies.  Some  researchers  define  "high  tech" 
sectors  to  be  those  with  above  average  ratios  of  R5D  to  investment. 
A  second  definition  is  based  on  the  proportion  of  scientists, 
engineers,  and  technical  employees  in  the  workforce.  Both  criteria 
are  rather  imperfect  proxies  for  the  technological  sophistication  of  the 


products  that  the  advanced  technologies  produce  and/ or  use.  Most 
petroleum  firms  in  Alberta  could  be  considered  "high-tech"  with  these 
definitions  and  we  assume  that  inclusion  of  four  very  large  petroleum 
firms  in  the  sample  used  by  Christy  and  Ironside  explain  their 
results. 

Practitioners  have  fewer  concerns  with  definitional  purity  and  tend  to 
have  a  commonly  accepted  set  of  high-tech  areas.  Work  by  Tech 
Trends  Inc.  of  Austin,  Texas  is  typical  in  that  they  define  the 
following  ten  areas  as  high  tech: 


0 

Computers 

0 

Space  and  Air 

0 

Robotics 

0 

Telecommunications 

0 

Lasers' 

0 

Bioengineering 

o 

Pharmaceauticals 

0 

Medical  Technology 

0 

Military  Technology 

0 

Advanced  Energy  Resources 

This  list  is  consistent  with  the  list  of  fields  developed  by  Alberta 
Technology,  Research  and  Telecommunications  and  used  in  this  study 
(See  Chapter  1  for  a  list  of  the  eight  fields). 

Christy  and  Ironside's  second  paper,  "Promoting  High  Technology 
Industry:  Location  Factors  and  Public  Policy"  built  on  the  results  of 
their  first  paper  and  presents  the  following  conclusions: 

o  The  highest  priority  government  policies  should  encourage 
investment  by,  for  example,  low  taxes  on  the  earnings  of  new 
small  firms,   R&D  tax  credits  or  grants  where  appropriate,  and 
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targetted  procurement  by  government  departments  and 
universities. 

o  Of  the  same  order  of  priority  as  the  encouragement  of  risk  invest- 
ment is  the  need  for  heavy  investment  by  government  in  appro- 
priate education  and  training  programs  for  young  people  and  adult 
students  in  universities,  colleges  as  well  as  in  the  work  place. 

o  The  need  for  higher  levels  of  education  and  skills  in  high 
technology  areas  is  increasingly  evident,  although  experience  and 
business  management  are  also  necessary  for  success. 

o  A  lower  priority  for  governments  should  be  to  invest  heavily  in 
information  and  advisory  services,  particularly  in  marketing  and 
business  management. 

Parallelling  the  academic  research  have  been  a  number  of  policy 
studies  by  governments.  For  example,  the  Ontario  Task  Force  on 
Employment  and  New  Technology  commissioned  a  major  evaluation  that 
was  published  in  twenty-one  volumes.  Recognizing  that  traditional 
job  patterns  will  change  as  new  technology  takes  hold,  the 
Government  of  Ontario  established  the  Task  Force  to  examine  the 
relationship  between  employment  and  technology.  Their  work  had 
several  dimensions. 

o  Research  pertaining  both  to  past  and  future  employment  was 
conducted  at  the  level  of  the  industry,  the  industry-sector,  and 
the  overall  economy  in  order  to  consider  the  impact  of  technology 
on  employment  from  several  perspectives; 

o  A  survey  based  on  personal  interviews  studied  future  employment 
in  key  manufacturing  and  service  industries; 
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o  Estimates  of  future  employment  for  all  Industry-sectors  were 
obta'ined  through  a  survey  of  informed  sources.  In  addition,  occu- 
pational shifts  over  the  past  decade  were  studied  and  estimates 
made  of  future  occupational  profiles  for  ail  industry-sectors.  In 
this  way,  the  effect  of  technology  on  skills  was  measured  and  esti- 
mations made  of  overall  employment  and  occupational  shifts  for  the 
future; 

o  At  the  level  of  the  overall  economy,  the  changes  in  technology  and 
the  effect  of  additional  productivity  improvements  were  examined. 

Some  of  the  Task  Force's  key  findings  were: 

o    A  significant  level  of  new  technology  has  already  been  adopted. 

o  Plans  for  new  technology  adoption  are  extensive  for  1985-1990, 
encompassing  a  greater  range  of  technologies  and  faster  rates  of 
adoption  than  in  the  past. 

o  Plans  for  1990-1995  are  more  difficult  to  interpret  because  few  of 
the  industries  surveyed  plan  that  far  ahead. 

o  The  extensive  plans  for  adopting  new  technology  signal  substantial 
employment-related  changes  for  the  coming  years. 

o    Of  the   major   occupational   groups,  only   two  -   Natural  Sciences, 

Engineering    and    Mathematics;    and  Services    -    are    expected  to 

account    for    a    significantly    larger  share    of  overall  employment 

growth  during  the  next  decade  than  in  the  1970s. 

o  Generally,  firms  believe  that  the  adoption  of  new  technology  will 
require  employees  to  have  more  skills.     Increased  training  will  be 
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needed  to  achieve  proficiency,  and  employees  will  need  to  know 
more  about  their  organization's  operations. 

o  A  wide  range  of  managerial,  professional,  technical,  and  skilled 
trades  personnel  were  identified  as  needing  higher  skills  and  more 
training  to  do  their  work  in  the  future.  Many  industries  expect 
shortages  of  these  people. 

o  At  the  same  time  as  the  economy  will  be  needing  more  highly- 
skilled  people,  the  industry-sector  studies  show  there  will  also  be 
an  increasing  demand  over  the  next  decade  for  relatively  lower- 
skilled  workers,  such  as  service  workers  in  fast  growing  service 
industries. 

o  The  changing  employment  growth  patterns,  with  demand  growing 
simultaneously  for  highly-skilled  workers  and  relatively  lower- 
skilled  workers  and  shrinking  demand  in  areas  such  as  clerical 
work,  have  important  implications  for  labour  force  participants  and 
for  skill  development  policies  and  initiatives.  Both  the  individuals 
preparing  for  entry  or  re-entry  to  the  labour  market,  and  those 
industries  and  institutions  providing  skill  development  and  training 
will  need  to  assess  these  patterns. 

Concurrently,  the  Canadian  Advanced  Technology  Association  under- 
took a  major  strategic  planning  exercise  of  its  own,  culminating  in 
"The  Report  of  the  National  Technology  Policy  Round  Table".  The 
following  conclusions  and  recommendations  particularly  relevant  to 
improving  Alberta's  human  resource  capabilities  in  the  advanced 
technologies  were  identified. 


3-6 


o    Base  of  Competence 


We  have  pockets  of  outstanding  research  capability,  advanced 
technological  strength  and  sophisticated  production  systems  in 
established  industrial  sectors  in  Canada.  However,  at  all  stages  of 
the  innovation  chain,  our  national  base  of  competence  is  small. 

o    Broadening  Technical  Education 

There  is  also  a  need  to  broaden  the  educational  expertise  of 
scientists,  engineers  and  technologists  by  giving  them  a  deeper 
appreciation  of  the  market  and  business  aspects  of  their  chosen 
fields.  Few  institutes  of  higher  learning  now  provide  this  type  of 
exposure. 

o    Practical  Industry/ Education  Links 

There  is  an  urgent  need  to  build  practical  links  between  educators 
and  industry.  These  initiatives  might  usefully  be  targeted  on 
decision-making  points  in  the  career  selection  process. 

For  example,  the  innovative  and  highly  successful,  industry  sup- 
ported. Shad  Valley  summer  program  might  be  expanded  into  a 
"new  Katimavik".  This  university-based  program  is  designed  to 
foster  entrepreneurial  spirit  among  highly  motivated  secondary 
school  students  as  they  prepare  themselves  for  post-secondary 
education.  At  the  university  and  college  levels,  greater  experi- 
mentation with  cooperative  education  should  be  encouraged.  Entry 
into  the  private  sector  following  graduation  might  be  facilitated 
through  an  expansion  of  internship  programs. 
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0  Consultation 


The  effective  management  of  the  industry /education  interface 
requires  stronger  consultative  mechanisms.  Some  universities  and 
colleges  have  established  industry  advisory  committees.  Others 
might  benefit  from  this  model.  Industry  contact  also  has  to  be 
extended  throughout  the  entire  education  chain.  It  is  highly 
unlikely  that  educational  institutions  and  educators  will  make 
significant  strides  forward  unless  industry  cooperates  in  such 
areas  as  targeting  curriculum  reform,  assisting  with  teacher  train- 
ing needs,  and  helping  shape  the  career  orientation  of  students. 

o    Training  and  Retraining  for  a  Lifetime  of  Learning 

There  is  a  growing  problem  keeping  graduates  up  to  date  with 
advances  in  their  disciplines  once  they  enter  the  workplace.  In 
this  respect,  we  must  recognize  the  speed  of  technological  change 
and  pay  more  attention  to  methods  for  keeping  our  human  capital 
at  the  highest  possible  level  of  competitiveness.  This  is  perhaps 
best  accomplished  through  technology  upgrading  or  retraining 
courses  offered  on  an  outreach  basis  by  post  secondary 
institutions. 

Finally,  the  Ontario  Premier's  Council  prepared  a  brief  on  "Competing 
in  the  New  Global  Economy."  They  adopted  as  a  model  of  the 
economy,  the  traditional  economic  theory  of  an  export  base  with  a 
supportive  domestic  segment.  While  this  model  is  an  oversimplification 
of  how  an  economy  operates  and  has  fallen  into  some  disfavour  in 
academic  circles^  the  report  nevertheless  contains  some  useful 
comments  and  recommendations  for  this  study. 

o    Canadian  Tirms  in  the  emerging  and  high-growth  sectors  operate  at 
a   serious  disadvantage  relative  to  their  international  competitors. 
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In  software,  Canada's  trade  deficit  is  $2  to  $3  billion  annually.  An 
opportunity  still  remains  to  nurture  an  indigenous  software 
industry.  But  once  again,  the  opportunity  could  be  missed  unless 
government  uses  its  massive  purchasing  power  as  a  tool  for 
industrial  development. 

o  The  inadequacies  of  Canada's  R&D  effort  have  been  well  documen- 
ted. Overall,  Canada  spends  roughly  half  as  much  on  R&D  as  a 
proportion  of  its  gross  domestic  product  (GDP)  as  the  leading 
industrialized  countries.  Accordingly,  the  Council  recommends 
that: 

a)  Government  should  involve  the  private  sector  more  effectively  in 
university  and  government  research,  and  ensure  that  industrial 
priorities  play  a  much  more  important  role  in  guiding  such 
research. 

b)  Ontario  should  establish  a  Technical  Personnel  Assistance 
Program,  which  would  subsidize  the  new  hiring  of  technicians, 
engineers,  and  scientists  by  qualifying  Ontario  companies  with 
sales  of  less  than  $100  million  annually. 

o  More  co-op  programs  are  needed  at  the  high  school  level  to  ease 
the  transition  from  classroom  to  workplace. 

o  Industrial  training  is  an  important  element  in  the  educational 
process  and,  despite  much  lip-service,  there  is  not  enough  of  it. 
Most  training  is  carried  on  by  a  few  major  employers  in  selected 
industrial  sectors,  and  most  training  programs  are  less  than  five 
years  old. 
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These  studies  highlight  some  of  the  work  being  done  in  the  advanced 
technology  area.  The  research  ail  points  to  the  critical  need  for  a 
study  of  Aifc>€rta's  current  human  resource  capabilities  and  future 
requirements  in  the  advanced  technologies.  In  the  next  two  chapters 
we  review  the  current  resources  in  the  province  in  terms  of  both  its 
people  and  the  infrastructure  to  support  the  advanced  technologies. 
We  then  present  the  results  of  the  survey  conducted  as  part  of  the 
study. 
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4.0      PROFILE   OF   THE  ADVANCED  TECHNOLOGY   LABOUR  MARKET 
IN  ALBERTA 


4.1      The  Size  of  Advanced  Technology  Firms 


As  of  February,  1988,  Alberta  Technology,  Research  and 
Telecommunications  estimated  that  there  were  733  advanced 
technology  firms  in  Alberta.  Exhibit  4.1  presents  some  information 
on  both  the  total  employment  in  these  firms  and  the  number 
engaged  in  research  and  development.  For  example,  278  firms 
have  1-4  employees  devoted  to  R&D  related  activities  and  359  firms 
have  some  R&D  employment. 


EXHIBIT  4.1 

EMPLOYMENT  -  DISTRIBUTION  OF  FIRMS 
TOTAL  AND  R&D  RELATED 


Number  of  Employees 

Number  of 

Firms  Per  Class 

Total 

R&D  Related 

Employees 

Employees 

1-4 

172 

278 

5-9 

123 

51 

10-19 

80 

18 

20-49 

64 

11 

50-99 

37 

0 

100-199 

17 

1 

200-499 

17 

0 

500+ 

 6 

 0 

516 

359 

Zero  or  Declined  to  Specify 

217 

374 

733 

733 

(Note:  it  is  not  possible  to  distinguish  between  firms  with  zero 
employees  in  total  or  in  RSD  and  firms  that  declined  to  answer) 
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If  the  midpoint  of  the  employment  class  is  used  as  a  point 
estimate,  the  516  responding  firms  would  have  a  total  employment 
of  19260.  This  works  out  to  an  average  size  of  36  employees  with 
the  median  firm  having  eight  employees.  Making  a  second 
assumption  that  the  217  non-responding  firms  had  the  same  size 
distribution,  total  advanced  technology  employment  would  be 
approximately  27,500  people. 

Using  the  midpoint  for  an  employment  class  is  probably  optimistic, 
given  the  skewed  nature  of  most  firms  size  distributions.  The 
27,500  is  therefore  an  upper  bound  for  the  total  advanced 
technology  employment.  The  lower  end  for  each  employment  class 
as  the  point  estimate  provides  a  lower  tx>und  of  18,200.  (Note  the 
differences  between  these  estimates  and  those  of  Christy  and 
ironside.)  Similar  procedures  allow  for  estimates  to  be  made  of 
the  number  of  people  engaged  in  research  and  development. 

Using  the  data  in  Exhibit  4.1,  we  expect  the  R&D  related 
employment  to  be  between  2100  and  3600  people. 

Exhibit  4.2  provides  information  of  the  distribution  of  annual  sales 
revenue  and  the  distribution  of  research  and  development  related 
expenditures.  Again,  a  significant  proportion  of  the  firms  which 
declined  to  provide  the  data,  had  either  no  revenue  or  no  R&D 
expenditures. 

These  figures  give  some  understanding  of  the  mix  of  advanced 
technology  firms  in  terms  of  total  employment,  R&D  related 
employment,  revenues,  and  R&D  expenditures.  The  next  several 
pages  provide  data  on  Alberta's  overall  labour  market  upon  which 
the  advanced  technologies  can  draw. 
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EXHIBIT  4.2 


DISTRIBUTION  OF  FIRMS 
ANNUAL  REVENUES  AND  R&D  EXPENDITURES 


Annual  Revenues  R&D  Expencfitures 

Revenue  Class      No.  of  Firms        Expenditure  Class      No.  of  Firms 


<  $1  million 

243 

<  $50,000 

145 

$1  m  -  $2.5  m 

65 

$50,000  -  $100,000 

53 

$2.5  -  $5  m 

39 

$100,000  -  200,000 

67 

$5  m  -  $10  m 

21 

$200,000  -  400,000 

22 

$10  m  -  $25  m 

27 

$400,000  -  $1  m 

22 

$25  m  -  $50  m 

5 

$1  million  + 

20 

$50  million  + 

10 

410 

329 

Declined  to 

Declined  to 

Respond 

323 

Respond 

404 

733 

733 

4.2  Population 

AllDertans  comprise  approximately  one-tenth  of  Canada's  25  million 
people.  The  province's  population  has  grown  rapidly  and  steadily 
since  the  first  European  settlers  arrived  in  the  1800's  and  overall, 
there  has  been  generally  continuous  growth,  higher  than  elsewhere 
in  Canada. 

Calgary  and  Edmonton's  growth  rates  have  varied  considerably, 
but  they  too  have  been  more  rapid  than  other  Canadian  cities 
(Exhibit  4.3).  With  two-thirds  of  Alberta's  population  living  in 
these    two    cities,    Edmonton's    population    is    over    785,000  while 
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Calgary's  approaches  700,000.  The  two  are  the  fifth  and  sixth 
largest  cities  in  Canada  when  using  Canadian  Metropolitan  Area 
definitions. 

EXHIBIT  4.3 

POPULATION  GROWTH  RATES  IN  CANADIAN  CITIES 


Statistics  Canada,  1986 


Albertans  are  young,  with  the  highest  proportion  of  working  age 
people,  and  the  lowest  proportion  of  seniors  in  Canada  (Exhibit 
U.a).  Nearly  one-half  of  Albertans  are  under  25,  both  appropriate 
and  ready  for  training  in  advanced  technology.  This  young  and, 
as  will  be  shown  shortly,  well  educated  population  is  very  unusual 
in  the  world  -  North  American  and  European  populations  are 
generally  much  older,  and  Asian  populations,  while  young,  are 
often  less  well  educated. 


EXHIBIT  4.4 

PROPORTION  OF  WORKING  ACE  POPULATION  BY  ACE  CROUP 


30t 


0-14     15-24    25-34    35-44    45-64  65+ 
Age 

Statistics  Canada,  1986 


4.3     Alberta's  Labour  Force 

Albertans  are  the  second  most  highly  employed  group  in  Canada 
(Exhibit  4.5).  Moreover  participation  rates  for  both  men  and 
women  have  been  consistently  higher  than  elsewhere  in  Canada  and 
internationally.  The  number  of  people  employed  in  AIfc>erta 
increased  by  75  percent  between  1971  and  1984,  compared  to  an 
increase  of  one-third  for  the  rest  of  Canada. 


EXHIBIT  n.5 
LABOUR  FORCE  PARTICIPATION  RATE  1986 


100  n 


Q  Canada 
■  AJberta 


Statistics  Canada 

Over  half  of  ail  E  dmon  ton  i  arts  and  Calgarians  are  employed  in 
managerial,  professional  or  clerical  occupations.  The  two  cities  are 
among  the  major  Canadian  centres  of  employment  in  natural 
science,  engineering  and  mathematics  (Exhibit  4.6).  Moreover, 
Alberta  has  one  of  the  largest  pools  of  scientific  engineering 
expertise  per  capita  in  the  world. 

EXHIBIT  4.6 

EMPLOYMENT  IN  MATH,  SCIENCE,  AND  ENGINEERING 

50  T 


4.4  Education 


Albertans  are  among  the  most  highly  educated  populations  in  the 
world.  Alberta  has  the  highest  proportion  of  people  of  any 
Canadian  province  with  university  degrees  (Exhibit  4.7). 
Moreover,  with  only  ten  percent  of  Canada's  population.  Alberta 
produces  nearly  one-quarter  of  the  nation's  apprentices. 

EXHIBIT  4.7 

PERCENTAGE  OF  UNIVERSITY  DECREE  HOLDERS  BY  PROVINCE 


14  n 


UJ 


Statistics  Canada,  1981 

Albertans  also  participate  extensively  in  adult  education;  Calgary 
and  Edmonton  have  the  highest  participation  of  anywhere  in 
Canada.  In  addition.  Alberta  has  the  highest  proportion  of  atten- 
dees of  job-related  adult  education  in  Canada.  These  statistics 
indicate  a  strong  willingness  to  continue  advanced  training  and 
retraining  to  meet  changing  workforce  requirements. 
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4.5      Post  Secondary  Graduate  Statistics 
4.5.1       Institutions  and  Programs 

The  source  of  new  skilled  labour  for  the  advanced  technologies 
is  Alberta's  post  secondary  education  system  which  includes 
four  universities,  three  technical  institutes,  ten  community 
colleges  and  four  vocational  centres. 


1  nstitute 

Location 

University  of  Alberta 

E  dmonton 

University  of  Calgary 

Calgary 

University  of  Lethbridge 

Lethbri  dge 

Athabasca  Universitv 

Athabasca 

Northern  Alberta  Institute  of  Technology 

E  dmonton 

II        1        ika    tii^wikVJkw    \j*      1           11  iviv/^  J 

Calaar  V 

Westerra  Institute  of  Technology 

Stony  Plain 

Fairview  College 

Fairview 

Grande  Prairie  Regional  College 

Grande  Prairie 

Grant  MacEwan  Community  College 

Echionton 

Keyano  College 

Fort  McMurray 

Lakeland  College 

Vermilion 

Lethbridge  Community  College 

Lethbridge 

Medicine  Hat  College 

Medicine  Hat 

Mount  Royal  College 

Calgary 

Olds  College 

Olds 

Red  Deer  College 

Red  Deer 

Alberta  Vocational  Centre 

Calgary 

Alberta  Vocational  Centre 

Edmonton 

Alberta  Vocational  Centre 

Grouard 

Alberta  Vocational  Centre 

Lac  La  Biche 
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Athabasca  University  focuses  on  distance  education  and  there- 
fore does  not  have  a  campus  population. 

in  addition  to  the  public  system,  there  are  five  accredited 
independent  colleges  (Alberta  College,  Edmonton;  Camrose 
Lutheran  College,  College  Heights;  Concordia  College, 
Edmonton;  and  King's  College,  Edmonton)  as  well  as  numerous 
private  schools  which  offer  courses  in  specialized  subjects  such 
as  computer  software,  oil  well  drilling  etc.. 

In  1983,  Alberta  Manpower  (later  renamed  ACDE)  produced  a 
report,  Post-Secondary  Education  Programs,  which  outlined  all 
of  the  programs  available  by  institution,  their  length  and 
entrance  requirements.  Graduates  from  almost  any  program 
with  the  right  attitude  could  find  employment  in  the  advanced 
technologies  but  the  most  relevant  programs  are  identified  in 
Exhibit  4.8.  This  list  is  not  intended  to  be  exhaustive  and  new 
programs  may  have  been  added  in  the  last  few  years.  However 
it  does  provide  an  appreciation  of  the  range  of  programs 
available  in  Alberta  that  are  applicable  to  the  advanced 
technologies. 

4.5.2       Graduate  Student  Statistics 

The  difficulties  discussed  earlier  in  defining  the  advanced 
technology  fields  represents  a  serious  impediment  to  identifying 
the  number  of  graduates  each  year  that  might  have  skills  and 
training  relevant  to  the  advanced  technologies.  Detailed  infor- 
mation specific  to  these  fields  does  not  exist.  More  general 
information  must  be  drawn  from  several  sources  to  provide  a 
broad  understanding  of  the  capabilities  of  the  labour  force 
entrants.    The  approach  taken  here  is  to  move  from  broad 
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F.IHIFHT  4.8 


Job  Readiness 
Pre  Careers 
Vocsclona.1  Prep. 
Vocsdonal  Skills 

AgricTxlcurc  Engineering/ 

Technology 
Agronony 

Animal  Healch  Tech 

Pre  Veterinary  Medicine 

Biochemistry 

Biological  Sciences 

Biological  Sciences  Tech. 

Biotechnology 

Genetics 

Microbiology 

Business  Adainist ration 
Management 

Teleco—ittnl  cations 
Broadcast  Electronics 

Computer  Engineering 
Computer  Management 
Computer  Programning 
Computer  Science 

Engineering 
Engineering  Design 
Engineering  Technologies 

Medicine 

Medical  Lab  Technicians 
Nuclear  Medicine  Tech. 

Mathematics 
Statistics 

Environmental  Science 
Chemical  Technicians 

Chemistry 

Environmental  Quality 

Control 
Physics 

Electrical  Trades 
Tool  i  Dice  Making 
Welding 


AT.mTi  POST-SBCOHDAST  ISSTITDTIOHS  AMD  PKOGllMS 
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T  -  Transfer  program  to  either  University  of  Alberta  or  University  of  Calgary. 


Alberta  statistics  to  detailed  information  on  placements  by  field 
of  study  and  industry  albeit  at  the  national  level  to  similar 
statistics  at  the  Alberta  level  but  for  graduates  from  colleges 
and  technical  institutes  only.  Taken  together  this  information 
present  a  reasonably  comprehensive  picture  of  the  skills  and 
capabilities  being  brought  to  the  market. 

First  the  annual  flows  of  graduates  from  post-secondary  institu- 
tions is  shown  in  Exhibit  4.9.  Two  items  on  this  chart  are 
noteworthy  -  the  low  unemployment  levels  and  the  high  percent- 
age of  university  students  going  into  the  public  sector.  To 
explore  this  latter  result  more  fully,  we  first  present  more 
detailed  information  on  graduates  by  broad  field  of  study 
(Exhibit  4.10)  and  then  Statistics  Canada  information  on  occupa- 
tions and  receiving  industries  for  Alberta  graduates  (Exhibit 
4.11).  The  first  highlights  the  high  proportion  of  university 
graduates  in  the  field  of  education  while  the  second  highlights 
the  services -orientation  of  most  Alberta  graduates.  Note  that 
industries  with  a  high  technology  component  are  virtually 
absent  from  this  second  exhibit. 

In  an  effort  to  identify  more  subtle  movements  to  industry  of 
graduates  by  field  of  study,  more  detailed  information  is 
presented  in  Exhibits  4.12,  4.13,  and  4.14.  These  represent 
the  movement  of  university  graduates,  training  and  vocational 
certificate  holders,  and  diploma  and  certificate  holders 
respectively  from  across  Canada  for  1984.  (The  tables  must  be 
read  horizontally,  that  is  "In  what  industries  did  the  graduates 
from  these  fields  of  study  find  related  work?").  Several  key 
points  emerge  from  these  very  detailed  tables.  The  first  is  the 
large  number  of  fields  of  study  which  may  provide  graduates 
with  appropriate  training  for  the  advanced  technologies. 
Second    it    is    important    to    note    the    diversity    of  industries 
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EXHIBIT  4.10 


UNIVERSITY  GRADOATES  BY  MAJOR  FIELD  OF  STUDY 
ALL  LEVELS,  ALBERTA,  1985-86 


Educacioa  2  510 

Fine  Arcs  253 

Humanicles  530 

Social  Sciences  2  889 

Natural  Sciences  1  519 

Engineering  879 

Health  942 

Other  2 

TOTAL  9  524 


Source:     Alberta  Advanced  Education 


COLLEGE  AND  TECHNICAL  INSTITliTE  GRADUATES 
BY  MAJOR  FIELD  OF  STUDY 
(Career  Prograae  Only) 
Alberta,  1985-86 


Arts  &  Sciences  (General)  19 

Fine  &  Applied  Arts  608 

Humanities  90 

Health  Sciences  882 

Engineering  &  Applied  Sciences  2  177 

Natural  Sciences  &  Primary  Industries  841 

Social  Sciences  &  Services  1  195 

Business  &  Commerce  2  276 

TOTAL  8  088 


Source:     Post-Secondary  Graduate  Employment  Follow-up  Survey 


EXHIBIT  4.11 


MATIONAL  CSAOUATES  SURVCT 
OCQJPATIOMS  AND  IMOUSTRIES  OF  GSAOUATES 
O^OTED  SIX  MONTHS  CX  MOAE 
(At  Of  Jurw,  1984) 
ALBERTA  •• 


X  of  of 
Graduates  In  Graduates  !^ 

Top  Four  Occupationa  Occupation  Top  Four  Industries  Inoustry 


Graduates 


1.  Teaching  4  Related 

2.  Managainent.  Advin.,  etc. 

3.  Natural  Science, 
Engineering  i  Math. 

4.  Social  Sciences  &  Related 

Subtotal 


31X 
251 
21X 

15X 

92X 


1.  Education  Service 

2.  Covernwent  Service 

3.  Health  t  Soc.  Services 

4.  Business  Service 


Subtotal 


16X 


unoergraduatcs 


1.  Teeching  i  Related 

2.  Natural  Science, 
Engineering  ft  Math. 

3.  Medicine  ft  Heelth 

4.  ManegeMent,  AAin.,  etc. 

Subtotal 


23X 
18X 

151 
12X 


69X 


1.  Education  Service 

2.  Health  ft  Soc.  Services 

3.  Coverrwient  Service 

4.  Business  Service 


Subtotal 


265; 


Career/Technical 
Diptoma/Cert. 


1.  Clerical  ft  Related 

2.  Managewnt,  Advin.,  etc. 

3.  Natural  Science, 
Engineering  ft  Math. 

4.  Service 


^7X 
12S 

9X 


1.  Health  ft  Soc.  Services 

2.  Business  Service 

3.  Retail  Trade 

4.  Constrxjction 


'3X 


Subtotal 


48X 


Subtotal 


Trades/Vocational 
Certi  f icatt 


1.  Medicine  ft  Heelth 

2.  Clerical  ft  Related 

3.  Service 

4.  Febr.  Asseai. ,  Repair 


22X 
21X 
10Z 
8X 


1.  Heelth  ft  Soc.  Services 

2.  Coverrment  Service 

3.  Menufecturing 

4.  Retail  Trade 


16X 


Subtotal 


61Z 


Subtotal 


Source:  Statistics  Canada 
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graduates  of  each  field  of  study  entered.  Finally,  the 
proportion  of  graduates  that  enter  the  manufacturing  industry 
reflects  the  strength  of  manufacturing  in  the  Ontario  labour 
market. 

In  an  attempt  to  reflect  more  accurately  the  Alberta  labour 
situations  for  graduates  entering  the  advanced  technologies, 
results  for  a  subset  of  educational  programs  were  drawn  from 
the  Post-Secondary  Graduate  Employment  Follow-up  Survey  - 
Alberta  College  and  Technical  Institutes,  1985.  This  survey 
was  done  by  HLA  Associates  on  behalf  of  Alberta  Career 
Development  and  Employment.  All  graduates  from  the  thirteen 
Alberta  colleges  and  technical  institutions  completing  technical 
and  career  related  programs  of  study  during  the  1984-85  acade- 
mic year  were  included  in  the  survey.  In  total,  there  were  235 
different  programs  that  lasted  32  or  more  weeks,  excluding 
university  transfer,  academic  upgrading,  pre-technology  or 
pre-employment,  apprenticeship  and  non-career  programs, 
included  in  the  survey. 

For  the  purposes  of  this  advanced  technology  study,  123  of 
these  programs  were  identified  as  being  appropriate  for  the 
advanced  technologies.  These  involved  3097  of  the  total 
student  population  of  7622  or  41%  and  represents  2454  or  44%  of 
respondents. 

The  subset  of  programs  included  the  following  ten  broad 
categories. 

Commercial  Art  (including  Commercial  Arts  and  Other 
Graphic/ Audio  Visual  Arts); 

Medical  Lab  (lab  technicians); 
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Chemical  Engineering  (including  biotechnology,  chemical 
technologies,  chemical  engineering  technicians); 

Electrical- 
Computer  Science; 

Civil  Engineering  (including  civil  technicians,  design  and 
drafting,  instrumentation,  mechanical  engineering,  welding 
and  industrial  design); 

Agriculture  (agricultural  technicians,  scientists  and 
engineers) ; 

Petroleum  Resources  (resource  technicians) 

Environmental  (environmental  control  and  water  science 
technology) ; 

Business  (Including  accounting,  marketing  and  business 
administration). 

The  number  of  graduates  by  broad  category  are  shown  in 
Exhibit  4.15  along  with  the  average  starting  salary  per  group. 
The  exhibit  shows  a  relatively  high  proportion  of  male  gradu- 
ates, especially  in  the  more  technical  fields.  The  average 
salary  for  the  college  and  technical  institute  graduates  in  this 
sample  is  $17,508  and  the  salaries  range  from  $12,933  to  $20,245 
per  year.  The  average  age  of  these  graduates  is  24.49  years. 
Comparable  data  for  university  graduates  would  show  higher 
starting  salaries  but  it  is  difficult  to  speculate  on  the 
distribution  across  relevant  academic  fields. 
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EXHIBIT  4.15 


NUMBER  OF  RESPONDENTS  BY  FIELD  OF  STUDY 
PLUS  AVERAGE  SALARIES 


Percent  Average 
Female      Male      Total      of  Total      Annual  Salary 


Commercial  Arts 

56 

26 

82 

3.3% 

$12,933 

Med  Lab 

73 

35 

108 

4.4 

20,245 

Chemical  Eng. 

21 

44 

65 

2.7 

17, 165 

Electrical 

7 

406 

413 

16.9 

17,716 

Computer  Science 

69 

104 

173 

7.1 

17,858 

Civil  Eng. 

35 

402 

437 

17.9 

19,409 

Agriculture 

13 

74 

87 

3.6 

17, 161 

Petroleum  Resources 

16 

86 

102 

4.2 

19,079 

Environment 

15 

123 

138 

5.6 

18, 179 

Business 

467 

371 

838 

34.3 

15,333 

Total 

772 

1671 

2443 

100% 

$17,508 

(Data  was  missing  for  9  respondents) 

Source:    Alberta     Career     Development     and     Employment.  Post- 
Secondary  Graduate  Follow-up  Survey,  1985. 


To  identify  the  mix  of  occupations  and  industries  available  to 
Alberta  graduates,  information  was  developed  by  field  of  study  for 
the  occupations  obtained  using  the  Standard  Occupational  Classifi- 
cation, 1980  (SOC)  and  by  SIC  code  for  the  industries.  These  are 
presented  in  Exhibits  4.16  and  4.17.  Again  the  breadth  of  occu- 
pations and  industries  is  noteworthy.  Second,  the  number  of 
students  entering  natural  sciences  and  engineering  occupations  is 
high  and  reflects  the  orientation  of  the  technical  institutes. 
Finally  the  number  of  students  entering  the  manufacturing  indus- 
tries is  large  especially  considering  the  small  size  of  the 
manufacturing  sector  in  Alberta. 
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5.0      ALBERTA'S  INFRASTRUCTURE  FOR  ADVANCED  TECHNOLOGY 


Alberta's  geography  has  necessitated  efficient  and  advanced  transport- 
ation and  telecommunications.  Networks  of  roads,  rail  and  air  link 
Alberta's  communities  to  Canadian  and  international  markets.  Telecom- 
munications systems  include  a  public  switching  network,  specialized 
networks  for  data  transmission,  broadcast  relay,  and  private  networks 
throughout  the  province,  and  use  advanced  digital  networking  and 
fibre  optic  technology.  The  largest  mobile  radio  communications 
network  in  North  America  and  two  cellular  networks  were  also  pilot- 
tested  in  Alberta  and  now  form  a  key  communications  system  within 
and  outside  the  province. 

Developments  in  energy  research  have  led  to  a  competitive  service 
sector  specializing  in  seismic,  geological  and  geophysical  engineering, 
management  consulting,  data  handling,  computer  software,  and  remote 
sensing. 

5.1     Government  Facilities 

Recognizing  the  need  for  a  solid  support  infrastructure  for 
advanced  technology,  the  government  has  initiated  the  development 
of  world  class  science  and  technology  facilities. 

One  government  initiative  is  the  Alberta  Heritage  Foundation  for 
Medical  Research,  established  in  1979  with  a  $300  million  endowment 
from  the  Alberta  Heritage  Savings  Trust  Fund.  The  Foundation's 
support  of  basic  and  clinical  research  in  Alberta  hospitals  and 
universities  spans  a  broad  spectrum  of  disciplines,  including 
biochemistry,  microbiology,  pediatrics,  immunology  and  neurology. 
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A  major  stepping  stone  for  research  was  the  creation  of  the 
Alberta  Research  Council  (ARC).  Established  in  1921  to  identify 
Alberta's  natural  resources  and  explore  methods  for  developing 
them,  it  is  now  the  largest  provincial  research  organization  in 
Canada.  The  majority  of  its  $40  million  budget  goes  into  research 
and  development  in  six  major  areas:  natural  resources,  oil  sands, 
coal,  industrial  and  engineering  research,  advanced  technologies, 
and  applied  sciences.  ARC's  Joint  Venture  Research  provides 
technical  advice  and  assistance  to  help  new  companies  develop 
innovative  products  and  processes  while  launching  longer  term 
research  in  such  "cutting  edge"  sectors  as  biotechnology  and 
computer-based  technologies. 

A  leader  in  cold-climate  product  development  and  service  techno- 
logy. Alberta's  innovation  in  transportation,  urban  infrastructure 
development  and  energy  efficient  housing  is  recognized  throughout 
the  more  than  30  countries  which  have  experience  in  winter 
climate.  The  Centre  for  Frontier  Engineering  Research  (C-FER) 
was  established  at  the  University  of  Alberta  in  1983  to  solve 
engineering  problems  particular  to  cold-climate  energy 
development.  C-FER  researches  problems  related  to  materials, 
fabrication,  design,  regulations,  transportation  and  construction  of 
structures  required  for  arctic  and  offshore  developments.  As 
solutions  are  found  for  this  challenging  environment,  C-FER  has 
marketed  these  technological  applications  world-wide. 

The  Alberta  Oil  Sands  Technology  and  Research  Authority  provides 
the  private  sector  and  research  organizations  with  financial 
incentives  to  develop  economically  viable  and  environmentally 
acceptable  petroleum  technology  for  oil  sands,  heavy  oil  and 
enhanced  conventional  oil  recovery. 


5-2 


Out  of  concern  for  the  environment,  and  in  response  to  industry- 
wide needs,  a  hazardous  waste  treatment  facility  has  been 
constructed  at  Swan  Hills.  This  Special  Waste  Management  Facility 
is  unique  in  North  America  in  that  it  is  fully  integrated  with 
facilities  to  treat  special  wastes  by  physical-chemical  treatment, 
stabilization  or  incineration. 

Other  facilities  include  the  Electronic  Test  Centre,  which  provides 
testing  and  certification  of  electronics  products;  the  Electronic 
Industry  Information  System  from  which  Alberta  manufacturers  can 
access  the  most  up-to-date  technical  and  design  information  avail- 
able; the  Alberta  Laser  Institute,  established  to  assist  industry  in 
implementing  laser  systems  to  enhance  productivity  and  competi- 
tiveness; the  Alberta  Telecommunications  Research  Centre  which 
melds  small,  "home  grown"  and  large  multinational  corporations  in 
the  area  of  telecommunications;  the  Canadian  Centre  for  Learning 
Systems,,  which  performs  research,  development,  evaluation, 
teaching  and  training  in  all  areas  of  computer-assisted  learning; 
and  the  Food  Processing  Development  Centre,  which  helps  increase 
the  competitiveness  of  Alberta's  food  processors  through  the 
application  of  new  technology  and  the  development  of  new  products 
and  processes. 

5.2     Research  and  Devekspnent  Supporting  Advanced  Technology 
5.2.1  Academic  Institutions 

Much  of  Alberta's  research  and  development  in  advanced 
technologies  originates  in  the  universities  and  is  supported  by 
government-industry  joint  ventures  and  financial  assistance. 
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University  of  Alberta 


Medicine,  Pharmacy,  Engineering,  Science,  Agriculture  and 
Forestry  are  the  main  foci  for  technology  transfer.  The 
Faculty  of  Engineering  has  been  instrumental  in  creating  new 
industrial  research  centres  for  electronic,  telecommunication, 
laser  and  energy  production  technologies,  and  is  conducting 
research  into  civil  engineering,  process  control,  and  cold 
climate  problems.  In  the  Faculty  of  Science,  advanced  techno- 
logy research  involves  such  areas  as  detection  of  seismic 
events,  use  of  microbes  to  clean  up  industrial  wastes,  genetic 
engineering  of  native  plant  species,  and  biosynthesis  of  anti- 
biotics. Innovations  in  biotechnology  have  led  to  the  creation 
of  several  spin-off  companies. 

Health  Sciences  accounts  for  one-half  of  the  sponsored  research 
on  campus,  in  large  part  because  of  support  from  the  Alberta 
Heritage  Foundation  for  Medical  Research.  Collaboration  among 
the  Faculties  of  Science,  Pharmacy,  Dentistry  and  Medicine  is 
resulting  in  more  basic  sciences  being  transferred  to  clinical 
medicine  where  research  is  applied  directly  to  patient  care. 
For  example,  medical  lasers  are  being  used  for  removing  cancer- 
ous tumors  and  this  technology  is  now  being  marketed  world- 
wide. 

The  University  of  Alberta  developed  the  Alberta  Microelectronics 
Centre,  a  non-profit  corporation  established  to  transfer  techno- 
logy between  the  University  and  Alberta  industry,  in  areas  like 
realtime  software,  semi-custom  integrated  circuits,  robotics  and 
CAD /CAM  technology.  The  Centre  recently  opened  a  Calgary 
office  that  is  working  closely  with  the  University  of  Calgary 
and  southern  producers.  With  a  major  financial  infusion  from 
the  provincial   government,    the   AMC  recently  opened   the  first 
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microelectronics  production  facility  in  western  Canada.  This 
facility  will  likely  be  a  significant  catalyst  for  the  creation  of 
new  manufacturing  companies  and  the  modernization  of  the 
production  processes  for  existing  firms. 

University  of  Calgary 

The  Faculty  of  Medicine  attracts  the  highest  per  capita  research 
funding  of  all  Canadian  medical  institutions.  With  the  highest 
concentration  of  reproductive  physiologists  and  one  of  the 
largest  concentrations  of  expertise  in  genetic  engineering  and 
biotechnology  in  Canada,  the  faculty  is  achieving  dramatic 
success  in  medical  research.  The  Cardiovascular  Research 
Croup  is  one  of  the  few  in  North  America  to  cover  the  spectrum 
from  laboratory  study  of  single  heart  cells  to  clinical  research 
with  cardiac  patients. 

The  University  also  has  extensive  computer  facilities,  including 
one  of  Canada's  three  Cray  supercomputers.  With  an  objective 
of  encouraging  research  and  training  in  vector  computing  tech- 
nology and  developing  leading  edge  application  software,  the 
Supercomputer  Centre  provides  a  research  facility  for  Canadian 
universities  and  is  attracting  world  class  academic  and  indus- 
trial research.  In  a  parallel  manner,  the  University's  research 
in  microelectronics  is  strongly  oriented  toward  industrial  and 
commercial  needs,  spanning  the  full  range  from  design  through 
application.  The  University  of  Calgary  also  has  oil  and  gas 
expertise,  and  much  of  its  research  is  commercially  viable.  A 
large  part  of  their  exploration,  geological  and  geophysical 
research  is  funded  by  the  Canadian  oil  and  gas  industry. 
Because  of  the  University's  close  working  relationship  with 
industry,  its  particular  strengths  and  interests  often  parallel  or 
lead  current  industry  concerns.     The  Department  of  Chemical 
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and  Petroleum  Engineering  is  at  the  forefront  of  software 
development  for  computerized  reservoir  simulation.  The 
Computer  Modelling  Croup,  an  industry-sponsored  affiliate  of 
the  University,  was  a  spin-off  from  this  work  and  is  a 
commercial  leader  in  reservoir  simulation  and  modelling. 

University  of  Lethbridqe 

Advanced  technology  research  ranges  from  agriculture  to 
astrophysics.  Exciting  developments  in  infrared  spectrophoto- 
metry, detection,  recording  and  analysis  have  led  to  major 
improvements  in  the  sensitivity  and  accuracy  of  instrumentation 
with  potential  applications  in  industry  and  medicine.  The 
development  and  control  of  gibrillin  activity  in  plant  growth 
promises  to  have  major  implications  for  the  control  of  plant 
height  and  crop  yields. 

Technical  Institutes  and  Comiwunity  Colleges 

Alt>erta's  technical  institutes  and  community  colleges  including 
the  Northern  Alberta  Institute  of  Technology  (NAIT),  the 
Southern  Alberta  Institute  of  Technology  (SAIT)  and  Westerra 
and  the  network  of  fourteen  colleges,  offer  a  diverse  set  of 
programs.  These      include:  agricultural  engineering, 

aeronautical  engineering  technology,  avionics  technology, 
biological  sciences  technology  (including  biotechnology), 
electronics,  telecommunications,  management,  business 
administration,  entrepreneurship,  computer  engineering 
technology,  computer  programming  and  computer  science. 
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Municipal  Initiatives 


Municipal  initiatives  include  incubators  and  research  parks  in 
botli  Calgary  and  Edmonton.  Incubators  are  designed  to  assist 
the  launching  of  new  businesses  by  providing  access  to 
computers  and  links  to  investment  contacts  and  expertise  in 
varied  areas  of  business.  They  are  also  intended  to  reduce  the 
risks  and  costs  for  start-up  firms  by  sharing  support  services. 

5.3     Financial  Initiatives 

The  third  component  that  must  be  addressed  with  the  two 
preceding  support  programs  is  financial  support.  Below  are  brief 
overviews  of  the  key  financial  support  systems. 

Vencap  Equities  Alberta  Ltd.  (VENCAP)  is  a  $244  million  venture 
capital  fund  established  through  the  public  sale  of  shares  and  a 
loan  from  the  Alberta  Heritage  Savings  Trust  Fund.  One  of 
VENCAP's  mandates  is  to  invest  in  Alberta  corporations  with  sub- 
stantial growth  prospects  and  the  potential  to  further  diversify  the 
economy.  It  must  nevertheless  follow  sound  business  principles 
and  operate  profitably  in  the  best  interest  of  the  shareholders. 

The  Alberta  Stock  Savings  Plan  encourages  the  provision  of  equity 
capital  for  new  and  growing  Alberta  companies.  It  entitles 
investors  to  a  credit  against  Alberta  tax  payable,  based  on  the 
purchase  of  eligible  shares  listed  on  the  Alberta  Stock  Exchange. 

Alta-Can  Teiecommunications  Inc.,  a  subsidiary  of  Alberta 
Government  Telephones  invests  in  private  sector  ventures  in 
microelectronics  and  telecommunications.  The  company  offers 
assistance  in  manufacturing  goods  with  international  marketing 
potential. 
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Alberta  Opportunity  Company  is  a  crown  corporation  which 
provides  financial  and  management  assistance  to  stimulate  the 
establishment  of  new  businesses,  and  which  assists  in  the 
expansion  of  existing  enterprises.  Financing  is  in  the  form  of 
loans  or  guarantees  of  loans  of  other  lenders.  The  loans  are 
repayable  with  interest. 

The  Small  Business  Equity  Corporation  Program,  a  joint  venture 
between  the  governments  of  Canada  and  Alberta,  Is  designed  to 
stimulate  the  formation  of  privately  organized  and  managed  pools  of 
equity  to  provide  Alberta  small  businesses  with  access  to  new  and 
larger  sources  of  equity  capital.  The  government  of  Alberta  does 
not  directly  provide  investment  capital  for  small  business  but 
rather  it  gives  a  30  percent  incentive  to  the  private  sector  to 
invest  in  small  business. 

SPURT  Investment  Fund  I  is  a  joint  private/public  sector  initia- 
tive, which  provides  equity  investments  in  seed  and  early-stage 
technology  enterprises  and  which  participates  in  joint  ventures  in 
the  fields  of  electronics  and  telecommunications. 

The  Small  Business  Term  Assistance  Plan  offers  fixed-rate  loans 
for  up  to  a  ten-year  term  to  shield  businesses  from  fluctuating 
interest  rates  and  allows  for  stabilized  long-range  financial 
planning. 

The  Business  Immigration  Program  is  a  joint  venture  between  the 
provincial  and  federal  governments  through  which  immigration 
status  is  granted  to  business  immigrants  who  invest  in 
job-generating  businesses  in  Canada. 

There  are  also  federal  programs  that  offer  assistance  to  high  tech- 
nology    businesses.         These     programs     include     the  industrial 
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Research  Assistance  Program  and  Industrial  Researcli  and 
Development  agreements  (jointly  with  Alberta)  under  the  Economic 
and  Regional  Development  Agreements. 

In  addition  to  support  from  the  provincial  and  federal  governments 
through  these  and  other  programs,  direct  financial  support  has 
also  been  given  in  a  number  of  cases  to  various  companies.  This 
often  involves  the  purchase  of  preferred  shares  but  may  also 
involve  loans  or  loan  guarantees.  Finally,  the  Alberta  Research 
Council  has  participated  with  companies  in  a  number  of  joint 
venture  research  projects. 
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6.0      SURVEY    RESULTS    -    THE    LABOUR    MARKET    IN  ADVANCED 
TECHNOLOGIES 


6.1     Overall  Survey  Results 

A  total  of  seventy-three  (73)  interviews  were  completed,  31  in 
Edmonton,  37  in  Calgary  and  5  via  telephone  to  other  locations  in 
Alberta  (see  Exhibit  6.1).  The  Edmonton  total  is  for  the  metropo- 
litan area  as  a  whole  and  includes  firms  from  St.  Albert,  Sherwood 
Park  and  Nisku. 

Exhibit  6.1  also  shows  the  sampling  by  industry.  As  discussed  in 
Chapter  2,  the  sampling  procedure  was  deliberately  biased  against 
the  electronics  industry  because  of  the  recently  completed  EIAA 
survey  and  toward  product-oriented  rather  than  service-oriented 
firms.  Energy  is  also  undersurveyed  because  considerable 
evidence  is  already  available  on  human  resource  capabilities  and 
requirements  of  this  sector.  As  a  consequence,  care  must  be 
exercised  when  extrapolating  the  survey  results  to  an  advanced 
technology  field  as  a  whole.  Nor  will  the  survey  methodology 
permit  an  estimation  of  the  total  size  of  the  industry  either  in  the 
number  of  firms  or  people  employed.  The  primary  purpose  of  the 
study  was  to  provide  some  useful  evidence  of  the  concerns  and 
expectations  in  each  advanced  technology  field.  Thesurvey 
accomplishes  this  and  is  able  to  demonstrate  considerable 
consistency  across  the  fields  surveyed. 

Exhibit  6.2  shows  the  stage  of  development  for  the  firms. 
Products  and  the  companies  that  produce  them  typically  go  through 
a  life  cycle  of  inception,  prototype  testing,  growth,  maturity  and 
decline.  The  number  of  employees  is  usually  very  small  at  the 
inception  stage,  increases  marginally  during  the  testing  phase  then 
rapidly  during  the  growth  stage,   before  levelling  off  through  the 
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EXHIBIT  6.1 

COMPLETED  INTERVIEWS  BY  INDUSTRY  AND  CITY 


Other 

Edmonton    Calgary     Alberta  Total 


Advanced  Materials 

2 

1 

1 

Advanced  Manufacturing 

5 

8 

2 

T  ran  sport  at  ion 

~ 

2 

~ 

Advanced  Manufacturing 

Subtotal 

7 

10 

3 

20 

B  iotechnology 

7 

2 

9 

Electronics 

2 

3 

5 

Computer  Systems  and  Software 

6 

13 

2 

21 

Telecommunications 

2 

4 

6 

Medical 

2 

1 

Energy 

3 

2 

Photonics 

2 

2 

Other  Subtotal 

7 

5 

12 

TOTAL 

31 

37 

5 

73 

EXHIBIT  6.2 

STAGE  OF  DEVELOPMENT  FOR  ALBERTA  ADVANCED 
TECHNOLOGY  FIRMS 


Prototype 

Inception  Testing  Growth        Maturity  Total 


Edmonton  2  5  9  15  31 

Calgary  -  8  11  18  37 

Other  -  -  2  3  5 

TOTAL  2  13  22  36  73 
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mature  stage.  Companies  can  extend  their  own  life  cycle  by 
introducing  new  products  before  existing  ones  reach  the  decline 
stage.  As  Crubb  and  Ellis  indicated,  different  sized  firms  at 
different  stages  in  their  life  cycle  will  have  dramatically  different 
priorities  and  decision  criteria.  Therefore  knowing  a  firm's  stage 
of  development  is  very  useful  for  understanding  the  firm's 
resource  requirements  in  the  near  future. 

Biotechnology  might  be  labelled  the  youngest  industry  as  it 
includes  the  two  firms  at  the  inception  stage  and  several  at  the 
prototype  testing  stage.  Also,  because  Edmonton  is  the  home  of 
most  biotechnology  firms,  it  has  a  younger  profile  in  terms  of 
stages  of  development.  (One  note  is  that  several  firms  chose  to 
look  at  this  question  on  a  product  by  product  basis,  indicating 
that  while  some  products  were  at  the  mature  stage,  others  were 
being  tested  or  were  in  the  initial  growth  phase.  In  this  case, 
the  firm  as  a  whole  was  considered  mature.) 

T 

The  distribution  of  firm  size  in  terms  of  sales  revenue  is  shown  in 
Exhibit  6.3.  Note  that  many  of  the  firms  in  the  sample  are  small 
with  less  than  $5  million  in  sales  revenue  and  that  Calgary  has  a 
higher  proportion  of  larger  firms.  It  is  also  worth  noting  that  the 
firms  located  elsewhere  in  Alberta  are  small  and  in  the  growth  or 
maturity  stages  of  development. 

The  average  age  of  the  biotechnology  firms  is  12.67  years  while 
the  median  firm  began  in  1980.  In  78%  of  the  cases,  the  key 
decision-makers  resided  in  Alberta  prior  to  the  establishment  of 
their  particular  firm  and  only  19%  of  these  people  considered 
locating  elsewhere.  These  results  were  consistent  across  the 
province. 

Given  these  results,  it  was  not  surprising  that  familiarity  with  the 
area   was   by   far   the   key   factor  for   siting   the  firm   in  Alberta 
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(Exhibit  6.4).  It  was  mentioned  by  60%  of  the  respondents. 
Proximity  to  supplier  and  customer  markets  (particularly  the 
latter)  (37%)  and  quality  of  life  factors  for  employees  (27%)  were 
the  only  other  factors  to  be  identified  by  more  than  20%  of  the 
respondents. 

EXHIBIT  6.3 
SIZE  OF  FIRM  -  SALES  REVENUES 


$0- 
100,000 

$100,000 
-1  ni 

$1  w- 
5  m 

$5  m- 
10  m 

$10  m 
-50  m 

$50  m 

Total 

Edmonton 

6 

n 

7 

2 

3 

29 

Calgary 

3 

12 

11 

1 

8 

1 

36 

Other 

1 

2 

2 

5 

Not 

Reported 

3 

TOTAL 

10 

25 

20 

3 

n 

1 

73 

Exhibit 

6.5  gives 

a  second 

measure 

of  the 

size  of 

the  firms 

-  total 

employment.  These  seventy-three  firms  employed  2954  people.  As 
the  exhibit  shows,  the  median  of  these  firm  Is  only  12  employees 
while  the  average  Is  just  over  40  employees  per  firm. 

If  these  result  were  extrapolated  to  give  an  employment  figure  for 
the  733  advanced  technology  firms  identified  by  Alberta 
Technology,  Research  and  Telecommunications,  it  would  project  up 
to  29,500  people.  However  we  suggest  that  this  estimate  is 
upwardly  biased  because  we  would  expect  product-oriented  firms  to 
have  a  larger  average  size  than  service  firms.  Thus  the  results 
of  this  study  are  consistent  with  ATRPs  estimates. 
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EXHIBIT  6.4 

KEY  FACTORS  FOR  SITING  THE  OPERATION  IN  ALBERTA 


Possible  Factors  Number  of 

Respondents 

Familiarity  with  area  44 


Proximity  to  supplier  and  customer  martlets  27 
Quality  of  life  factors  for  employees  20 


Ability  to  expand  14 

Proximity  to  quality  university  14 

Affordable  land,  rent  and  building  costs  14 

Ample  supply  of  qualified  scientific  and  14 
management  staff 

Supportive  community  encouraging  entrepreneurship  13 

Accessibiity  to  investors  12 


Favourable  tax  levels /incentives  10 

Low-cost  potential  workforce  with  minimal  10 
labour  problems 

Efficient  transportation  network  9 
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EXHIBIT  6.5 


SIZE  DISTRIBUTION  OF  SAMPLED  FIRMS 


BY  NUMBER 

OF 

EMPLOYEES 

Number  of 
Employees 

Number 

% 

1  -  5 

20 

28 

6-10 

15 

21 

1 1  -  20 

1 1 

15 

11C\    1X7  arrmlo\/aoe 

per  firm 

21-50 

n 

15 

51  -  100 

10 

13 

Median : 

12  employees /firm 

101  -  500 

5 

7 

501  + 

_i_ 

73 

100 

However  these  results  cannot  be  used  as  confirmation  of  ATRT's 
estimates  because  they  are  based  on  the  same  population  of  firms. 
The  more  basic  problem  of  what  constitutes  an  advanced  technology 
firm  or  field  remains  unresolved. 

Production  staff  account  for  only  38%  of  employment  (Exhibit  6.6) 
although  this  figure  should  not  be  surprising  given  the  number  of 
firms  at  the  inception  and  prototype  testing  stages.  The 
proportion  of  production  workers  could  increase  sharply  if  some  of 
the  firms  are  able  to  establish  significant  markets  and  begin  mass 
production. 
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Exhibit  6.6  also  shows  that  number  of  employees  who  were 
recruited  from  elsewhere  In  Canada  and  from  outside  of  Canada. 
However  these  results  have  to  be  interpreted  with  some  caution 
because  a  single  firm  accounts  for  254  or  70  percent  of  the  people 
brought  to  Alberta. 

EXHIBIT  6.6 

EMPLOYMENT  IN  SURVEYED  FIRMS  BY  JOB  TYPE 

Recruited  Recruited 
From  From 

Elsewhere  in  Outside  of 
Employees       %       Canada  Canada 


Managers,  entrepreneurs 

329 

11 

81 

(26%) 

13  (4%) 

Scientists,  engineers, 
researchers 

356 

12 

109 

(31%) 

10  (3%) 

Technicians  (research) 

405 

14 

47 

(12%) 

5  (1%) 

Production  personnel 

1,142 

38 

62 

(6%) 

6  (1%) 

Marketing  personnel 

240 

8 

38 

(16%) 

0 

Ackninistrative 
support  staff 

403 

14 

N/A 

N/A 

Other 

79 

3 

N/A 

N/A 

TOTAL 

2,954 

100 

337 

(11%) 

34  (1%) 

40.47  employees 
per  firm 


As  can  be  seen  from  Exhibit  6.7,  while  most  of  the  firms  did  most 
of  their  hiring  in  Alberta,  some  companies  had  to  look  elsewhere  in 
Canada  and  even  outside  Canada  for  all  job  types.  Of  the  sixty- 
five  firms  that  recruited  staff  from  Alberta,  32  (or  49%)  also 
recruited  over  a  broader  geographic  area.     The  particular  skills 
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that  were  not  available  in  Alberta  are  discussed  in  the  industry 
specific  sections  that  follow. 

EXHIBIT  6.7 


NUMBER  OF  FIRMS 

RECRUITING 

BY  REGION  BY 

JOB  TYPE 

Within 
Alberta 

Elsewhere 
in  Canada 

Outside 
Canada 

Managers, 

Entrep  reneurs 

60 

17 

8 

Scientists, 
Engineers, 
Researchers 

39 

14 

7 

Technicians 
•  (Research) 

47 

8 

2 

Production 
Personnel 

36 

4 

2 

Marketing 
Personnel 

31 

5 

4 

Total  employment  in  1986  in  the  sampled  firms  was  2,617  people, 
indicating  a  10%  growth  in  the  last  two  years;  however  this  growth 
statistic  hides  the  wide  range  of  success  over  the  time  period 
(Exhibit  6.8). 

Sixty-nine  of  the  firms  were  willing  to  project  their  employment 
two  years  hence  to  1990.  Total  employment  in  these  firms  is 
expected  to  rise  to  3,994  people,  an  average  growth  of  43%  in  the 
average  size  of  responding  firms.  Their  optimism  is  reflected  in 
range  of  growth  rates  in  Exhibit  6.8  -  no  respondent  foresaw  their 
firm  declining  in  size  even  though  26%  had  done  so  in  the  previous 
two  years. 
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EXHIBIT  6.8 

STABILITY  AND  PROJECTED  GROWTH  RATES 
OF  ADVANCED  TECHNOLOGY  FIRMS 


Number  of  Employees 

1986-1988 

P i  riiT  t  ■  1 1 

r  rv|auiea 
1988-1990 

f>»^^I  It,  1 1  n  ft 

frojeciea 
1988-1992 

Decrease  by  50+ 

3 

0 

0 

Decrease  by  21-50 

1 

0 

0 

Decrease  by  11-20 

2 

0 

0 

Decrease  by  6-10 

4 

0 

0 

Decrease  by  1-5 

9 

0 

0 

Remain  Constant 

19 

9 

27 

1 ncr^acp  bv  1—^ 

21 

17 

9 

Increase  by  6-10 

5 

10 

7 

increase  by  11-20 

3 

14 

3 

increase  by  21-50 

4 

9 

6 

Increase  by  51-100 

2 

7 

2 

increase  100+ 

3 

3 

TOTAL 

73 

69 

57 

Whiie  most  respondents  were  wiiiing  to  project  employment  ieveis  in 
1990,  a  hxqh  proportion  were  not  comfortable  forecasting  four 
years  ahead.  Fifteen  respondents  declined  to  give  figures  while 
another  38%  forecasted  no  change  from  1990  to  1992  (many  of  these 
had  predicted  a  large  increase  between  1988  and  1990).  As  a 
result  projected  employment  was  3,961  for  the  fifty-eight  firms  or 
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68.4  employees  per  firm.  This  represents  an  average  growth  rate 
of  18%  over  1990-1992  in  average  firm  size. 

The  survey  provided  some  interesting  results  in  terms  of  academic 
attainment  of  current  employees  and  minimal  field  experience 
required  for  new  hires  (Exhibit  6.9). 

EXHIBIT  6.9 


EVIDENCE  OF  ACADEMIC  ATTAINMENT 


Total 
Number  of 
Employees 

Diploma 

Bachelor 

Masters 

PhD 

Total 
with 
Diplomas/ 
Degrees 

Manager/ 

329 

69 

92 

21 

15 

197 

Entre- 

(23%) 

(33%) 

(7%) 

(5%) 

(59%) 

preneurs* 

Scientist 

356 

35 

237 

30 

42 

344 

/Engineers 

(10%) 

(67%) 

(8%) 

(12%) 

(97%) 

/  Researchers* 

Technicians 

240 

43 

5 

0 

288 

65% 

(12%) 

(1%) 

(78%) 

Marketing 

240 

41 

55 

7 

0 

103 

Personnel* 

(21%) 

(28%) 

(4%) 

(53%) 

*  One  Tirm  did  not  have  the  information  available  on  their  32 
managers,  35  technicians  and  44  marketers.  The  percentages 
reflect  the  downsizing  of  the  survey  employment  to  allow  for  this 
missing  data. 


Sixty-six  percent  of  the  managerial-entrepreneurial  class  of 
employees  have  a  post-secondary  degree  with  23%  having  a  diploma 
from  a  technical  institute.  This  relatively  high  proportion  shows 
the  applied  nature  of  the  work  in  these  industries.  Also  note  that 
fully  97%  of  the  scientist-researcher-engineer  category  had  a 
degree. 
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Many  respondents  declined  to  specify  minimal  field  experience 
requirements  because  its  company  policy  is  to  promote  internally. 
Also  several  others  said  that  experience  and  academic  preparation 
are  irrelevant  -  it  is  the  person's  ability  to  think  that  is 
important.  However  those  respondents  that  do  have  minimal 
requirements  typically  preferred  their  managers  to  have  either  5  or 
10  years  experience  and  their  marketers  to  have  at  least  5  years 
(Exhibit  6.10)  . 

EXHIBIT  6.10 

DISTRIBUTION  OF  MINIMAL  FIELD  EXPERIENCE 
REQUIRED  OF  NEW  EMPLOYEES 


Years  of  Experience 


Zero  or 
not  stated 


Scientist,  46 

Engineers, 
Researchers 

Technicians  40 

Marketing  38 
Personnel 


5         10  10+  Total 

9  4  73 

17         9           0  1  73 

30         2           0  1  73 

17        16           1  1  73 


Manager,  30  12  18 

Entrepreneurs 


Finally  27  firms  (37%  of  responding  firms)  had  previously 
participated  in  co-operative  education  programs  while  49  (or  75%  of 
the  respondents  on  this  question)  expressed  an  interest  in 
participating  in  such  a  program. 
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The  preceding  discussion  provides  an  overview  of  the  labour  force 
capabilities  in  Alberta's  advanced  technology  industries.  In  the 
remainder  of  this  chapter,  information  is  presented  on  the 
individual  industries. 

Two  general  observations  are  worth  making  before  the  more 
detailed  analysis  is  presented.  First,  most  companies  have  identi- 
fied very  specialized  market  niches  and  therefore  the  future 
growth  opportunities  and  human  resource  requirements  tend  to  be 
very  specialized,  particularly  in  biotechnology  and  telecommunica- 
tions. Second,  many  of  the  firms  are  distinctly  Mow-tech*  (i.e. 
using  processes  or  equipment  that  is  not  state  of  the  art)  even 
though  they  are  in  a  high-tech  area.  However,  this  may  be  the 
most  cost  effective  alternative. 

6.7     A  chanced  Materials  and  Manufacturing 

Four  advanced  materials  firms,  fifteen  advanced  manufacturing  and 
one  transportation  firm  that  manufactures  all  terrain  vehicles  were 
included  in  the  survey. 

This  segment  has  a  relatively  older  distribution  of  firms  compared 
to  other  advanced  technology  areas  as  shown  by  the  following 
table. 

DecadB  Firm  Incorporated 

30's  40's  50's  60's  70's  80's 

Numtser  of  2  0  1  4  9  4 

firms 
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As  might  be  expected  with  this  age  distribution,  the  firms  tend  to 
be  larger  and  more  mature  than  other  technologies.  Eleven  of  the 
firms  placed  themselves  in  the  mature  category  while  another  six 
were  in  their  growth  phase.  There  were  no  firms  at  the  inception 
stage.  Six  of  the  firms  had  between  $10  and  $50  million  in  sales 
revenue  and  seven  were  between  $1  and  $10  million,  although  most 
were  closer  to  the  lower  end  of  this  range.  The  remaining  seven 
firms  were  smaller. 

Total  employment  for  the  20  firms  was  919  people,  an  average  of  46 
per  firm.  Eighteen  of  the  firms  were  able  to  estimate  their 
expected  number  of  employees  in  1990  and  the  total  of  these  esti- 
mates was  1,334.  This  implies  a  growth  rate  of  84%  over  the  two 
years  (after  adjusting  the  1988  estimate  for  the  two  firms  not 
included  in  the  1990  estimate);  however  a  large  part  of  this  growth 
was  due  to  one  firm  of  20  people  which  expected  to  have  300  on 
the  payroll  in  1990. 

The  sample  of  advanced  materials  and  manufacturing  did  not 
include  any  firms  using  robotics  or  lasers  in  their  processes  and 
as  such  may  understate  the  technological  expertise.  However 
Alhjerta  has  only  an  embryonic  advanced  materials/manufacturing 
industry  and  the  fact  that  there  are  only  one  PhD  and  five 
masters  degrees  held  by  either  the  managers/entrepreneurs  or 
scientists/ researchers  reflects  the  hands-on,  adaptive  orientation 
of  the  sampled  firms. 

The  advanced  materials  and  advanced  manufacturing  firms 
generally  saw  their  competitive  advantages  either  in  terms  of 
technological  expertise  and  experience,  or  after-sales  service. 
Several  firms  also  saw  their  ability  to  make  decisions  quickly  and 
customize  their  products  to  fit  their  customers'  needs  as  critical. 
Other   comments    included   low   cost   manufacturing,    the   ability  to 
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constantly  improve  their  product,  testing  capabilities,  being  a 
world-leader  in  thermo-electricity  and  being  the  only  pipe- 
inspection  shop  in  the  world  operating  as  a  turn-key  system. 

Most  of  the  companies  are  in  Alberta  because  their  major  clients, 
the  oil  and  gas  companies,  are  here  but  some  remained  tsecause  the 
key  decision-makers  were  here  and  never  considered  locating 
elsewhere. 

The  advanced  materials  firms  required  oil  patch,  chemical  or 
industrialized  rubber  experience  for  their  scientists/engineers/ 
researchers  group  whereas  manufacturing  firms  required  more 
specific  experience:  aviation,  mechanical  engineering  with  aircraft 
instruments,  control  and  safety  equipment,  down-hole  testing,  and 
heavy  equipment  vehicle  manufacturing,  as  well  as  practical  design 
capabilities.  The  managers  were  required  to  have  sound  technical 
capabilities,  financing  skills  and  product  and  business  development 
expertise. 

The  companies  have  had  to  go  outside  Alberta  to  recruit  the 
following: 

o    chemists  with  rubber  compounding  experience; 

o    manufacturing  experience; 

o    electro-magnetic  experience  in  testing; 

o    industrial  design,  specialized  casting;  and 

o    engineers  and  mechanics  in  the  aviation  industry. 

Responses  on  expected  growth  areas  were  also  varied  and  were 
usually  closely  tied  to  a  firm's  own  area  of  expertise: 

o    computer  design; 

o    gas  detection  equipment; 
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o    rotary  winged  helicopters; 

o    programmable  logic  controllers; 

o    microprocessor  based  control  systems; 

o    computer  systems  design; 

o    waste  heat  recovery,  cogeneration ; 

o    electronic  analyzers; 

o    finite  element  analysis; 

o    instrumentation  of  ultrasonic  equipment; 

o    computer-aided  manufacturing;  and 

o    mobile  radio  telephones. 

The  required  human  resource  requirements  over  the  next  three 
years  however  fell  into  much  more  traditional  categories: 

Managers 

-  accounting 

-  marketing 

-  good  business  sense 

-  manufacturing  experience 

Scientists/  Engineers 

-  electronics 

-  computers 

-  mechanical  and  electrical  engineering 

-  design  skills 

-  manufacturing  experience 

Technicians 

-  electronics 

-  hands-on  experience 

-  mechanical  background 
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Many  saw  a  critical  shortage  of  manufacturing  experience  at  all 
levels  but  especially  machinists,  tradesmen  and  production  staff  as 
Alberta  does  not  have  the  base  manufacturing  industry  and  its 
associated  skilled  labour  force. 

Upgrading  requirements  had  three  major  thrusts:  technological 
expertise,  computers  (especially  microprocessors  and  CAD)  and 
general  management  and  marketing  skills. 

Generally  respondents  in  advanced  materials  and  advanced  manufac- 
turing felt  that  educational  programs  at  Alberta  institutions  were 
particularly  helpful,  specifically: 

U  of  A 

-  electrical 

-  computers  and  mechanical  engineering 

U  of  C 

-  computers 

-  mechanical  engineering 
SAIT 

-  aviation 

-  instrumentation 

-  industrial  electronics 

-  non-destructive  testing 

-  mechanical  manufacturing 

NAIT 

-  non-destructive  testing 

-  instrumentation 

-  industrial  electronics 
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-  mechanical  engineers 

-  metallurgical  and  welding  technologists 

Mount  Royal  College 

-  instrumentation  night  courses 

Banff  School  of  Management 

-  management 

Interviewee  recommendations  for  improvement  focused  on  gaining 
more  hands-on  experience.  For  example,  there  are  almost  no 
opportunities  for  students  in  university  engineering  programs  to 
develop  any  welding  skills.  Hands  on  computer  experience  was  the 
most  freguently  reguested  skill  .  The  University  of  Waterloo  was 
cited  several  times  for  the  guality  of  its  cooperative  program. 

A  second  comment  "made  by  several  people  was  the  need  to  educate 
students  at  the  high  school,  college,  institute  and  university  levels 
in  terms  of  work  ethics,  attitudes  and  the  need  to  be  profit- 
conscious  . 

6.3      B  iotechnology 

Biotechnology  is  the  newest  industry  to  be  developed  in  Alberta, 
with  7  of  the  9  firms  interviewed  having  been  formed  since  1985. 
Two  firms  are  at  the  inception  stage,  3  are  doing  prototype  testing 
and  M  are  at  the  growth  stage.  Current  employment  of  the  firms 
sampled  is  only  218  people  (or  an  average  of  2M  people/firm)  but 
growth  of  70%  is  expected  in  the  next  two  years.  Biotechnology 
has  the  highest  concentration  of  postgraduate  degrees  with  13 
PhD's  in  the  management  category  and  38  in  the  scientific/ 
engineers/researcher  classification.  This  concentration  is  not 
surprising  in  that  several  of  the  firms  were  created  as  spinoffs 
from  the  universities. 
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It  also  had  the  highest  proportion  of  firms  who  recruited  from 
outside  of  Alberta.  In  total  the  biotechnology  firms  recruited 
seven  managers;  fourteen  scientists,  seven  research  technicians 
and  three  production  staff  from  elsewhere  in  Canada.  They  also 
recruited  one  manager,  five  scientists  and  one  technician  from 
outside  of  Canada.  These  represent  more  than  four  employees  per 
firm  or  about  17%  of  their  staff. 

The  competitive  advantages  of  the  firms  vary  as  they  are  each  in  a 
specialized  niche  within  the  biotechnology  field.  Five  firms  believe 
their  advantage  is  their  unique  technology  and  that  they  are  often 
in  an  area  without  significant  competition.  One  firm's  advantage  is 
the  large  funding  support  provided  by  multi-national  companies 
outside  Canada  while  another  uses  the  ARC  to  avoid  high  start-up 
costs  and  has  obtained  an  exemption  from  FDA  regulations. 

Four  of  the  firms  are  located  in  Alberta  because  their  principals 
were  from  the  province.  The  funding  and  loan  guarantees  avail- 
able from  the  provincial  government  are  major  attractions  for  five 
of  the  firms.  In  several  cases,  the  firms  grew  out  of  research 
being  undertaken  at  the  University  of  Alberta. 

While  the  primary  requirement  for  the  management  level  of  the 
company  is  business  experience,  the  requirements  for  scientists 
and  technicians  are  diverse  and  specific: 

Scientists 

-  immunologists; 

-  academic      training      in      organic      chemistry,  pharmacology, 
immunology  and  virology; 

-  peptide  protein  engineering; 

-  biological  research  in  monoclonal  antibodies; 
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-  microbiology /parasitology  experience;  and 

-  chemical  or  process  engineers  with  a  willingness  to  learn. 

Technicians 

-  high  pressure  instrumentation; 

-  lab  experience  in  immunology  techniques  and  research; 

-  biological  research  in  monoclonal  antibody  production; 

-  chemical  engineering  or  biology;  and 

-  training   In   organic  chemistry,    pharmacology,    immunology  and 
virology. 

Few  of  these  skills  have  been  available  in  Alberta  and  examples  of 
where  the  companies  went  outside  the  province  recently  include: 

o    process  engineers /managers  with  good  work  ethics  and  proven 
team  players; 

o    managers  and  highly  experienced  scientists  in  the  biology  field; 

o    PhD's    with    relevant  experience   in   peptide   and   protein  engi- 
neering; 

o    biotechnology  experience  in  immunology; 

o    PhD's  or  senior  scientists  with  carbohydrate  cell  surface  skills; 
and 

o    senior  fermentation  technology  (only  10  in  Alberta  and  8  work 
at  the  ARC). 

Biotechnology  is  seen  as  a  growth  area  in  general  and  each  firm 
saw  excellent  growth  potential  in  its  field.  This  growth  will 
generate  demand  for  a  variety  of  human  resource  areas: 
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o    managers  with  experience  in  private  sector  agriculture; 


o    scientists     with     qualifications     in     genetic    engineering,  crop 
development  and  microbiology  systems; 

o    fermentation  and  biochemical  senior  scientists; 

o    carbohydrate  and   biology   PhD's   with  business   and  communica- 
tions skills; 

o    technicians  and  production  personnel  with  knowledge  of  biologi- 
cal and  chemical  production  techniques; 

o    PhD /scientists  in  organic  chemistry; 

o    molecular  genetics,  microbiology  and  immunology,  clinical  techni- 
cians ; 

o    medical  directors  in  biotechnical  field;  and 

o    combination  of  mechanical  and  instrumentation  technicians. 

The  critical  upgrading  requirement  is  to  enhance  awareness  of 
business  management  techniques. 

Generally  the  U  of  A  and  U  of  C  in  organic  chemistry,  biochemis- 
try, microbiology  and  genetics  as  well  as  NAIT  and  SAIT  for  bio- 
technical training  programs  received  very  positive  feedback. 
However  the  latter  two  programs  are  new  and  have  yet  to  establish 
a  track  record. 

More  hands-on  experience  is  again  required.  One  respondent 
believes  the  focus  should  be  on  Added  Value  Agricultural  Products 
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in  Plant  Biotechnology  programs.  In  his  opinion,  there  is  still  a 
big  gap  between  the  universities  and  institutes'  teaching,  and 
industry  needs. 


The  Universities  of  Waterloo,  Cuelph,  British  Columbia,  Victoria, 
Manitoba  and  Saskatchewan  were  all  said  to  produce  excellent 
graduates;  one  respondent  felt  these  were  better  than  what  was 
available  from  U  of  A  or  U  of  C. 

In  the  survey  respondents'  opinions,  biotechnology  students  in 
future  will  require  more  business  training  and  an  enhanced  ability 
for  independent  thinking.  Co-op  programs  at  the  University  of 
Victoria  were  recommended  as  a  role  model.  Several  firms  have 
tried  co-op  programs  and  have  been  satisfied  with  the  results. 
However,  not  everyone  was  In  support  of  the  cooperative 
approach.  Some  believe  the  programs  are  too  costly  in  both  time 
and  money  and  that  the  companies  gain  little  t>enefit.  Another 
respondent  raised  the  coordination  problems  involved  when  the 
universities  or  institutes  have  to  find  placements  for  their  students 
and  schedule  training  classes. 


Other  comments  of  interest  included: 

o  I  have  a  concern  with  the  cost-effectiveness  of  any  scientific 
research  in  universities  and  within  government  ministries  in 
Canada  in  general  -  there  seems  to  be  a  belief  that  high  tech  is 
always  good  regardless  of  the  costs.  Most  institutes  are 
concerned  with  finding  ways  to  "scale  up"  technologies  for  its 
own  sake  and  do  not  look  at  the  high  cost  associated  with  these 
technologies.  They  train  students  to  think  that  way  too,  no 
one  seems  to  be  interested  in  low  tech  research  (or  research  in 
finding  ways  to  produce  economically); 

o  Universities  train  students  to  follow  the  same  research  projects 
started  20  years  ago;  no  initiative  is  shown  on  the  student's 
part  to  design  his/her  own  research  programs;  professors  do 
not  want  to  take  risks  of  doing  new  projects  and  possibly  losing 
research  grants  so  they  just  use  grads  to  do  research  for  them 
as  cheap  labour.     A  remedy  for  this  would  be  to  review  grants 

6-21 


every  five  years  on  the  condition  that  they  start  a  new  project, 
with  the  exception  of  the  top  20%  of  researchers  who  have 
potential  for  breakthrough  discoveries.  This  would  eliminate 
the  attitude  of  regenerating  old  research  year  after  year; 

o  Manpower  is  not  the  problem.  Money  is.  The  Alberta  Heritage 
Fund  is  good  but  not  known  outside  Alberta  and  it  is  not 
applicable  to  operations,  only  construction.  Decision-makers  do 
not  know  enough  about  biotechnology  to  make  intelligent 
decisions  on  how  to  distribute  the  funds.  Biotechnology  firms 
need  at  least  4-5  years  of  operating  funds  to  get  to  a  viable 
product  stage.  There  is  not  a  biotechnology  industry  in 
Alberta.  Government  needs  to  develop  the  industry  first  and 
then  consider  human  resource  training.  I  would  probably  leave 
Alberta  if  moving  costs  were  not  too  high.  There  is  no 
advantage  to  staying  in  Alberta  and  it  is  difficult  to  attract 
good  people  here;  and 

o  A  one-stop  reference  centre  for  Canadian  high-tech  material 
would  be  useful,  including  - 

a)  trade  journals  indicating  new  technologies  used  in  Canada, 

b)  an  inventory  of  equipment  in  government  departments  or 
government  sponsored  labs  that  has  time  available  for  rent, 
including  availability  and  cost  of  rental. 


6.4      Computer  Systems  and  Software 


The  computing  systems  and  software  industry  for  the  purposes  of 
this  report  are  those  segments  of  the  industry  that  market  specific 
products  as  opposed  to  just  offering  services.  While  eliminating 
the  data  processing  firms,  this  definition  also  excludes  many  of  the 
firms  that  provide  sophisticated  support  services  for  the  petroleum 
and  other  sectors.  In  a  1985  survey  of  the  software  industry  in 
Alberta  prepared  for  Alberta  Economic  Development  and  Trade,  the 
industry  was  described  as  follows: 


o    About    300    firms    participated    or    had    direct    involvement  in 
software  development  and  production. 
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o  The  total  revenues  generated  directly  from  software  product 
sales  of  these  firms  was  estimated  between  $45  to  $81  million. 
Processing  services  accounted  for  between  $44  to  $73  million  and 
professional  services  for  between  $78  to  $114  million. 

o  The  firms  surveyed  represent  approximately  884  persons 
employed  in  software  development  out  of  a  total  of  4,637 
employees,  or  about  19  per  cent  of  the  total  personnel, 

o  It  was  estimated  that  in  1985,  some  1,300  Albertans  were 
involved  directly  or  indirectly  in  the  software  development 
industry. 

o  63  per  cent  of  the  firms  surveyed  operate  with  less  than  seven 
employees,  while  about  37  per  cent  operate  with  one  to  three 
employees. 

o  In  1985,  the  average  firm  produced  revenue  from  software 
products  alone  between  $150,000  to  $270,000  within  Alberta. 

o  The  surveyed  firms  were  predominantly  young  with  over  45  per 
cent  of  the  firms  less  than  five  years  old. 

o  54  per  cent  of  the  firms  were  Calgary  based,  39  per  cent 
Edmonton  based,  and  7  per  cent  were  based  in  other  centres. 

o  Business-based  software  was  by  far  the  most  common  product, 
followed  by  system  software  and  scientific  and  engineering 
software. 

The  firms  sampled  in  this  advanced  technology  survey  had  a 
younger  age  distribution  than  advanced  materials  and  manufactur- 
ing  (this  is  consistent  with  the  previous  survey)  yet  had  a  much 
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higher  proportion  of  mature  firms.  Most  of  the  companies  had  a 
single  product,  and  computer  software  tends  to  reach  maturity  in 
terms  of  sales  revenues  more  quickly  than  most  products.  The  21 
companies  sampled  had  an  average  size  of  31.33  people  for  a  total 
of  658  employees. 


50's           60's  70's           80's  TOTAL 

Age  Distribution                1               1  8             11  21 
by  Decade 

Prototype  Not 

Inception        Testing       Growth     Maturity  Stated 

Stage  of 

Development         0                     2  4                14  1 

Twenty  of  the  TiriDS  were  willing  to  estimate  the  number  of  people 
they  expect  on  the  payroll  in  1990  and  these  firms  expect  ta  grow 
from  21.2  people  per  firm  to  30.6,  a  growth  rate  of  44%. 

In  terms  of  academic  qualifications,  the  computer  industry  is  fairly 
typical  of  advanced  technologies  as  a  whole  with  2  PhD  and  10 
Masters  degrees  amongst  the  managers/entrepreneurs  and  the 
scientist /researcher  groups  that  were  interviewed. 

This  group  of  companies  also  exhibited  the  most  internal 
consistency  of  the  advanced  technologies  studied.  Experience, 
motivated  staff,  established  reputation  and  proven  software 
development  skills  were  the  keys  to  developing  a  competitive 
advantage  in  this  industry.  Several  firms  also  mentioned  the 
importance  of  size,  a  broad  national  base  and  financial  support  as 
critical  to  withstanding  market  shifts. 
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Consistent  with  the  overall  results  of  why  firms  located  in  Alberta, 
35%  of  the  firms  studied  indicated  it  was  because  the  key 
decision-makers  already  lived  in  Alberta,  25%  are  here  to  be  close 
to  their  customers  and  20%  for  quality  of  life  reasons.  These 
factors  clearly  dominated  the  locational  decision. 

Necessary  relevant  experience  required  for  new  employees  was 
defined  along  fairly  traditional  lines: 

Managers 

-  business  experience  (finance,  marketing) 

-  knowledge  of  computer  industry 

-  knowledge  of  client  industries 

-  attitude,  flexibility,  leadership 

-  people  skills 

-  entrepreneurial  skills 

Scientists/  Engineers/  Researchers 

-  technical  background  in  both  hardware  and  software 

-  systems  engineering 

-  people  skills 

-  knowledge  of  client  industries,  particularly  oil  and  gas 

-  design  skills 

-  hands-on  experience 

Technicians 

-  computer  aptitude 

-  knowledge  of  hardware 

-  technical  ability 

The  firms  have  gone  outside  Alberta  relatively  infrequently  - 
primarily  for  marketing  skills  (3  responses). 
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The  respondents  also  were  more  in  agreement  on  the  future  growth 
areas  than  other  industries.  Networking,  microcomputers,  office 
automation  and  desk-top  publishing  ail  received  consideration. 
Customized  software  development,  particularly  for  the  oil  and  gas 
industry  was  also  identified  as  a  growth  area.  Specific  examples 
pinpointed  for  their  growth  potential  include  satellite  surveying, 
3-dimensional  geophysical  programs  and  land  related  information 
systems. 

The  critical  skills  needed  in  the  next  three  years  involved 
programmers  with  state-of-the-art  skills,  marketing  (both  domestic 
and  international),  good  written  communication  skills  and  managers 
with  good  interpersonal  skills. 

As  a  result,  upgrading  and  retraining  efforts  are  concentrated  on 
keeping  abreast  of  current  technological  improvements,  management 
training,  communication  skills  and  project  management. 

Most  people  found  the  computer  programs  at  U  of  A,  U  of  C,  NAIT 
and  SAIT  to  be  useful,  although  several  people  were  clearly 
disappointed  with  the  quality  of  the  programs.  Over  half  of  the 
respondents  noted  the  need  for  more  hands-on  experience,  parti- 
cularly at  the  university  level.  Two  people  suggested  that  this 
experience  could  be  obtained  by  an  apprenticeship-type  program. 
Finally,  a  common  concern  by  most  respondents  was  the  need  for 
the  educational  institutions  to  ensure  their  programs  and  equipment 
are  up-to-date. 

The  companies  have  gone  outside  Alberta  for  company-supplied 
training  on  specific  applications  and  for  co-op  programs  at  the 
University  of  Waterloo,  CCEP  in  Quebec,  Algonquin  College  in 
Ottawa  and  the  University  of  New  Brunswick.  They  would  like 
Alberta  institutions  to  add  practicums,  cooperative  programs,  more 
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university-business    exchange    and    technical    writing  programs. 

Those   that   have   participated   in  cooperative  programs  had  mixed 

success  and  commented  on  the  time  requirements  but  were 
generally  in  favour  of  more  cooperative  programs. 

6.5  Electronics 

As  was  discussed  earlier,  the  electrical  industry  was  deliberately 
undersampled  because  the  Electrical  Industry  Association  of  Alberta 
had  just  completed  a  major  survey  of  its  members.  Five  interviews 
were  completed  as  part  of  this  study  to  ensure  that  responses  to 
the  more  qualitative  questions  were  consistent  with  responses  from 
other  advanced  technology  areas.  All  five  firms  interviewed  were 
very  small  with  less  than  10  employees.  Four  had  been  formed 
since  1980  and  four  had  sales  revenues  of  $100,000  to  $1  ,000,000. 
Unfortunately,  this  is  not  representative .  of  the  structure  of  the 
industry  as  a  whole.  The  following  provides  information  drawn 
from  the  EIAA  survey  to  provide  a  better  understanding  of  the 
electronics  industry  in  Alberta. 

As  discussed  in  Chapter  2,  the  EIAA  was  able  to  secure  usable 
responses  from  101  firms  out  of  their  population  of  120  firms.  In 
terms  of  size,  the  survey  respondents  had  the  following  distribu- 
tion with  a  median  size  of  10  employees. 

 Employees  

1-5        6-10        11-20        21-50        51-100        101-600        600+  Total 
31          22  18  17  7  4  2  101 

In  terms  of  age,  31  companies  were  formed  in  the  last  five  years, 
29  are  six  to  ten  years  old  and  31  are  more  than  eleven  years 
old.  (Data  was  not  available  on  10  firms.)  The  median  age  is 
eight  years. 
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In  each  of  the  last  3  years  (to  1986),  between  28%  and  31%  of  the 
firms  have  grown  by  more  than  25%  in  the  year.  However, 
between  11%  and  17%  have  incurred  losses  in  each  of  those  years. 
There  was  no  correlation  between  growth  rates  and  the  size  of  the 
firm. 

Few  firms  foresaw  losses  in  the  next  three  years,  35%  each  year 
expected  to  grow  by  more  than  25%  in  the  year  while  45%  in  each 
year  expected  more  modest  growth  rates  of  between  6%  and  15%  per 
year. 

In  general,  the  firms  rated  themselves  as  very  strong  in  technical 
and  engineering  skills  while  manufacturing  and  project  management 
rated  strong  ratings.  International  marketing,  domestic  marketing 
and  finance  required  strengthening  while  the  firms  saw  themselves 
as  adequate  in  accounting-  (few  saw  themselves  as  either  more  than 
or  less  than  adequate)  and  human  resource  management  (but  some 
saw  the  need  for  strengthening).  The  last  two  results  are  typical 
of  firms  that  consider  accounting  and  human  resource  management 
as  support  functions. 

Exhibit  6.11  indicates  the  type  of  research  and  development  done 
by  the  electronics  firms.  There  is  a  strong  emphasis  on  product 
development  and  product  improvement. 

In  terms  of  markets.  Exhibit  6.12  shows  the  number  of  firms  that 
service  the  various  sectors.  While  the  majority  of  firms  work  with 
the  petroleum  industry  as  expected,  there  is  considerable  diversity 
in  terms  of  other  markets.  The  computer  software  firms  have 
clearly  identified  market  niches  for  their  products. 
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EXHIBIT  6.11 

RESEARCH  AND  DEVELOPMENT  FOR  ELECTRONICS  FIRMS 


Type  of  R  and  D 

%  of  Respondents 

None 

5 

Basic  Research 

13 

New  Product  Development 

83 

Process  Improvement 

30 

Product  Improvement 

69 

Quality  Control 

23 

Technical  Development 

i  1 

EXHIBIT  6.12 

TARGET  MARKETS  FOR  ELECTRONICS 

FIRMS*  PRODUCTS 

Sector 

No.  of  Firms 

Petroleum 

53 

Agriculture 

27 

Telecommunications 

25 

Defense 

22 

Transportation 

21 

Mining 

21 

Computers 

19 

Forestry 

17 

The  101  firms  show  healthy  growth  expectations  (especially 
considering  the  median  firm  size  is  10  employees)  as  shown  by  the 
Exhibit  6.13.  Particularly  strong  demand  is  expected  for  university 
graduates,  technologists,  and  technicians  in  the  electronics  areas. 
Demand  was  also  strong  for  generallsts  and  functional  specialists  in 
the  business  areas. 
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EXHIBIT  6.13 
EXPECTED  NUMBER  OF  INDIVIDUALS  TO  BE  HIRED 
(as  of  1986) 


1987 

1989 

1991 

Electronic/Electrical  Areas 

PhD's 

5 

8 

12 

Masters 

14 

17 

23 

Bachelors 

100 

101 

158 

Technologists 

94 

164 

177 

Technicians 

69 

90 

111 

Business  Areas 

Ceneralists  (Strategists, 

26 

49 

44 

Managers,  Entrepreneurs) 

Specialists  (Accounting, 

53 

74 

69 

Admin..  Marketing) 

Physics/Science  Graduates 

21 

15 

24 

Other 

9 

11 

14 

A  different  pattern  emerges  when  considering  areas  of  specializa- 
tion (Exhibit  6.14).  Here  electronics  manufacturing  clearly 
dominates  with  strong  demand  for  electronics  design,  basic 
electronics,  VSLI  designs  and  software  design. 

The  survey  also  provided  extensive  information  on  the  types  of 
training  required.  Exhibit  6.15  identifies  the  number  of  firms 
sending  employees  for  training  by  type  of  employee  and  type  of 
training.  These  were  the  major  categories  out  of  21  possibilities. 
V/hat  is  important  to  note  is  that  more  than  one  third  of  the  firms 
identified  the  need  for  improved  presentation  skills. 
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EXHIBIT  6.14 
NEW  HIRES  BY  AREAS  OF  SPECIALIZATION 
(as  of  1986) 


1987 

1989 

1991 

VLSI  Design 

37 

48 

43 

Fiber  Optics 

1 

6 

7 

Electronics  Manufacturing 

73 

167 

153 

Satellite  Communication 

2 

10 

10 

Electronics  Design 

44 

50 

50 

Computers  and  Peripherals 

8 

15 

24 

Basic  Electronics 

25 

36 

34 

CAD 

12 

16 

17 

MPU  Design 

15 

21 

19 

Software  Design 

34 

58 

56 

EXHIBIT  6.15 
TRAINING  REQUIREMENTS  BY  TYPE  OF  EMPLOYEE 


Course  Area 


Employe 


Engi-    Techno-  Techni-   Bus.  Unskil- 

neers    loqists     cians       Mqrs.   led         Other  Total 


Presentation 
Electrical 

Manufac- 
turing 
Circuit 

Design 
CAD 
Basic 

Marketing 
MPU 

Application 
Project 

Management 
International 

Marketing 


12 
10 


11 

9 
6 

9 

7 

2 


11 

12 
4 

9 

1 


37 
39 


26 

24 
19 

20 

14 

18 
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The  firms  were  also  asked  to  identify  the  numbers  of  people  they 
would  send  for  training.  Exhibit  6.16  shows  that  while  almost  as 
many  respondents  saw  the  need  for  presentations  training  as  those 
who  identified  electrical  manufacturing,  more  than  twice  as  many 
staff  require  training  in  the  latter  as  compared  to  presentations. 
The  change  in  ranking  also  reflects  the  different  sizes  of  firms  in 
the  various  areas  of  specialization. 

EXHIBIT  6.16 
NUMBER  OF  PEOPLE  TO  BE  TRAINED 


Course  Area  Number  of  Employees  

Engi-    Techno-  TechnI-    Bus.  Unskil- 

neers    loqists     clans        Mqrs.    led         Other  Total 


Electrical 

13 

70 

76 

5 

92 

256 

Manufac- 

turing 

Presentation 

35 

23 

15 

11 

a 

92 

VLSI 

41 

8 

2 

51 

Software 

3 

8 

1 

25 

37 

Design 

CAD 

11 

17 

1 

2 

31 

MPU  Design 

11 

11 

1 

1 

24 

Satellite 

12 

18 

30 

Communi- 

cations 

Project 

9 

1 

10 

20 

Management 

Basic 

8 

5 

9 

7 

29 

Marketing 

International 

3 

8 

1 

25 

37 

Marketing 
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The  survey  also  presented  some  interesting  insights  into  areas  the 
respondents  felt  that  new  graduates  required  further  training 
(Exhibit  6.17).  It  is  very  interesting  that  these  process  skills 
were  the  dominant  categories  out  of  20  possible  choices  that 
included  analog  electronics,  digital  electronics,  general 
engineering,  mathematics,  marketing,  finance,  accounting  and 
government  relations. 


EXHIBIT  6.17 
TRAINING  REQUIRED  BY  NEW  GRADUATES 


Engineering 

Techno- 

Techni- 

Bus. 

Graduates 

logists 

cians 

Mqrs. 

Others 

Total 

Practical 

33 

20 

14 

8 

22 

97 

Issues 

Attitudes 

22 

19 

14 

12 

32 

99 

Written 

22 

26 

13 

8 

28 

97 

Communica- 

tion 

Oral 

20 

22 

9 

7 

19 

77 

Communic- 

ation 

Presentations 

15 

13 

9 

6 

17 

60 

Exhibit  6.18  shows  how  the  respondents  ranked  government 
initiatives  that  would  be  the  most  helpful /important  to  their 
business,  (1  -  most  helpful;  5  -  least  helpful).  Note  that  while 
increased  availability  of  skilled  labour  was  important,  it  ranked 
behind  all  five  of  the  financial  incentives.  The  exhibit  also  shows 
the  importance  the  respondents  give  to  improving  their  marketing 
skills  and  capabilities. 
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EXHIBIT  6.18 
GOVERNMENT  INCENTIVES 


Rank 

1 

2 

3 

Increased  availability  of  skilled  labour 

16 

4 

21 

Increased  availability  of  risk  capital 

39 

11 

17 

Greater  tax  incentives  to  support  R&D 

41 

16 

16 

Greater  government  funding  to 

40 

19 

9 

support  R6D 

Greater  government  support  for  product 

41 

15 

16 

development 

Greater  government  support  for  marketing 

27 

17 

22 

and  promotion 

Easier  access  to  foreign  markets 

17 

12 

28 

Increased  copyright  protection 

9 

8 

20 

Expanded  opportunities  to  work  with 

2 

8 

21 

universities  on  R5D 

Access  to  facilities  for  product 

n 

11 

29 

testing/evaluation 


Finally,  the  respondents  were  also  asked  for  suggestions  on  how 
educational  institutions  could  produce  better  equipped  graduates. 
Their  open-ended  answers  are  summarized  in  Exhibit  6.19  together 
with  the  frequency  of  the  comment.  It  is  interesting  to  note  that 
the  comments  of  these  EIAA  respondents  reflect  similar  concerns  to 
those  expressed  in  this  advanced  technology  study. 
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EXHIBIT  6.19 
SUGGESTIONS  TO  EDUCATIONAL  INSTITUTIONS 
REGARDING  BETTER  PREPARED  GRADUATES 


Frequency 


More  practical  experience 
More  hands-on  experience 
More  cooperative  programs 


10 


5 


More  business  training  (including  marketing) 

Better  work  attitudes/ work  ethic 

Better  interpersonal  skills 

More  institution/industry  interaction 


7 


4 


7 


3 


In  terms  of  human  resource  improvement  initiatives,  one 
respondent  commented  that  most  human  resource  or  support 
programs  are  not  good  value  for  the  money;  the  key  is  to  provide 
training  subsidies  to  help  ongoing  operations.  A  second  felt  that 
co-op  programs  were  good  to  expose  students  to  the  "real  world" 
becaue  they  felt  students  required  a  minimum  of  two  years  of 
training  in  their  industry  before  the  individual  makes  a  positive 
contribution  to  profits. 

6.6  Telecommunications 

Our  advanced  technology  survey  included  six  telecommunications 
firms,  two  at  the  prototype  testing  stage,  three  in  the  growth 
stage  and  one  mature  firm.  This  is  a  relatively  new  segment  of 
the  economy  with  80%  of  the  smaller  firms  (excluding  the  mature 
firm)  having  been  established  since  1983.  Their  competitive 
advantages    range    from    expertise    in    Global    Positions  Systems 
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(CPS),  unique  market  niches  and  unique  potential  products  to  an 
ability  to  generate  ideas,  excellent  R&D,  an  ability  to  react  quickly 
because  of  their  small  size  relative  to  their  competitors,  a  highly 
motivated  staff  and  low  cost  manufacturing. 

The  future  growth  in  the  industry  is  anticipated  in  telephone 
terminals  for  the  mass  market,  circuit  mounts,  custom  IC  (inte- 
grated circuit)  fabrication,  optical  fibre  FAX  machines,  applications 
in  CPS  and  consumer  TV  receivers.  The  critical  manpower 
requirements  over  the  next  three  years  include  electronic  design, 
R.F.  (radio  frequency)  design,  computer  software  development 
relating  to  supercomputers  and  ray  tracing  technologies,  microwave 
engineering,  and  for  low  wage,  highly  dexterous  people  in  produc- 
tion. International  marketing  personnel  and  scientists,  engineers 
and  technicians  with  electronics  experience  will  also  be  needed. 

The  firms  have  already  had  to  go  outside  the  province  for  skilled 
people  with  expertise  in  large  plastic  injection  molding,  machining 
and  tooling  for  large  3-dimensional  machines,  electronic  design,  RF 
circuit  design,  as  well  as  people  with  knowledge  of  CPS  surveying. 

In  the  area  of  retraining,  one  firm  encourages  retraining  or 
upgrading  for  all  staff  from  managers  to  secretaries  through 
company  paid  seminars  and  workshops.  The  company  will  also  hold 
2-3  major  inhouse  seminars  each  year  on  such  topics  as  antenna 
technologies,  digital  systems  processing  and  leadership.  Others 
indicated  needs  in  electromagnetic  interfacing  and  software 
programs.  The  latter  is  being  handled  through  on-the-job 
training.  Lethbridge  Community  College  is  working  closely  with 
one  firm  to  provide  the  training  they  require,  either  at  the  plant 
site  or  the  college.  Recent  offerings  have  included  soldering  and 
RF  testing. 
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In  terms  of  educational  programs,  Westerra  was  found  to  produce 
good,  well-rounded  electronics  and  computer  technicians.  The  U 
of  C  and  University  of  New  Brunswick  were  commended  for  their 
surveying  with  CPS  programs.  The  co-op  engineering  programs  at 
the  U  of  A  and  Waterloo,  and  NAIT  and  SAIT  programs  in  general 
also  received  recognition.  The  University  of  Victoria  was 
commended  for  its  co-op  software  program.  Finally,  the  U  of  C 
was  seen  to  have  a  proactive  faculty  doing  strong  research. 
Again,  the  primary  criticism  was  that  the  university  programs  were 
too  academic  -  typical  comments  were  that  they  would  choose  SAIT 
graduates  over  university  graduates,  or  they  would  like  to  see  a 
co-op  program  at  the  U  of  C.  There  was  also  some  concern  that  U 
of  A's  engineering  program  wasn't  as  good  as  10  years  ago,  in  part 
because  pf  outdated  equipment  and  large  class  sizes.  One  firm 
would  like  to  see  the  students  in  engineering  programs  trained  in 
C-language  in  computing  science,  not  Basic  or  Fortran,  while 
another  would  like  all  graduates'  to- have  more  marketing  skills  and 
basic  management  (i.e.  a  practicum  in  time  management,  human 
relations  and  personnel  management) . 

One  firm  recommended  the  Thunderbird  Program  at  Phoenix, 
Arizona  for  an  intensive  workshop  format  that  they  feel  goes 
further  than  the  Banff  School  of  Management's  program. 

In  terms  of  recommended  actions,  the  respondents  in  telecommuni- 
cations suggested: 

o    a    strong    co-op    program    modelled    after    the    University  of 
Waterloo's  program; 

o    a  life  skills  course  (and  test)  for  grade  12  students; 

o    more  mathematics  in  the  early  school  years;  and 
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o    business  input  into  the  public  school  system. 


6.7     Other  (Medical,  Energy «  Photonics) 


While  medical,  energy  and  photonics  form  a  rather  disparate  collec- 
tion of  advanced  technology  fields,  they  are  grouped  here  for 
practical  reasons;  the  small  sample  representation  of  each  does  not 
warrant  separate  discussion.  Distinctions  will  be  drawn  among  the 
three  industries  where  relevant.  The  following  information  charac- 
terizes the  firms  in  terms  of  age,  stage  of  development  and  sales 
revenue. 

Decade  of  Incorporation 

60's  70's  80's 


Medical 
Energy 
Photonics 

Stage  of  Development 

Inception 


1  2 

1.3  1  , 

1  3 

Prototype 

Testing          Growth  Mature 


Medical  -  1  -  2 

Energy  -  -  14 

Photonics  -  1  12 

Size 

$0-  $100,000         $lm-         $5m-  $10m- 

100,000  -1m  5m  10m  50m 


Medical  2  1 

Energy  1  2  1 

Photonics  2  1 
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The  average  medical  firm  size  was  five  employees  and  they 
expected  to  grow  to  an  average  of  seven  employees  by  1990.  The 
energy  firms  ranged  in  size  from  1  to  250  employees  and 
anticipated  minimal  growth.  Finally  the  four  photonics  firms 
currently  had  25  employees  in  total  and  expected  this  to  grow  to 
43  by  1990. 

The  three  medical  firms  all  saw  their  competitive  advantage  as 
their  unique  products  and  innovative  approach;  while  the  energy- 
related  firms  emphasized  their  Canadian-wide  markets  and  their 
commitment  to  service.  On  the  other  hand,  two  of  the  four 
photonics  firms  stressed  their  low-cost  operation  while  the  competi- 
tive advantage  for  the  other  two  was  the  quality  of  their 
equipment. 

The  firms  In  afh  three  industries  are  located  in  Alberta  either 
because  the  principals  lived  here  (6)  or  their  clients  are  based 
here  (4). 

New  managerial  hires  for  the  photonics  firms  will  require  good 
generalist  skills  while  in  the  energy  related  firms  the  key  skill  for 
the  managers,  scientists  and  technicians  will  be  their  technical 
ability. 

Only  one  energy  firm  has  had  to  hire  people  from  outside  of 
Alberta  and  this  was  for  waste  management  and  technology 
experience. 

Future  growth  areas  for  the  three  industries  showed  considerable 
commonality;  computerization  was  mentioned  in  all  three.  Also 
identified  were  air  pollution  control  devices,  CO2  and  visible 
lasers,  and  microelectronics. 
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Critical  skill  areas  identified  included: 

o    scientists/engineers  with  industrial  design  experience; 

o    good  journeymen  electricians  and  other  production  personnel  (in 
all  3  industries); 

o    waste      management      technologists      and      waste  management 
marketing; 

o    optics  and  laser  skills;  and 

o    technicians  in  the  optics  industry  with  good  computer  skills. 

Respondents  in  all  three  industries  saw  the  need  for  trades 
upgrading  in  such  fields  as  machining  and  welding.  .  Also 
mentioned  were  writing  skills  and  personal  development. 

Courses  from  the  community  colleges  on  personal  development, 
management,  machining,  packaging  and  fitting  were  all  found  to  be 
quite  useful  while  the  evidence  was  mixed  on  the  quality  of 
trainees  from  the  universities  and  technical  institutes.  Criticisms 
ranged  from  students'  expectations  being  too  high  and  no  hands-on 
experience  to  poor  work  habits  and  attitudes. 

More  cooperative  programs  such  as  those  at  Memorial  University  in 
Newfoundland  and  the  University  of  Waterloo  were  suggested  as 
mechanisms  to  improve  the  Alberta  course  offerings  as  well  as  more 
electrical  maintenance  training  in  the  electronics  programs.  It  was 
also  suggested  that  the  Alberta  Laser  Institute  organize  laser 
optics  services  courses. 
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Two  firms  found  apprenticeship  programs  were  very  valuable  while 
one  firm  had  a  much  less  successful  experience  with  cooperative 
programs  in  the  late  1970s  and  has  not  participated  since.  The 
New  Venture  Program  at  U  of  C  where  business  students  assist  in 
the  preparation  of  marketing  plans,  etc.,  was  also  commended  for 
the  quality  of  its  program. 

Finally  the  subsidy  programs  are  useful  for  the  small  firms  but  the 
paperwork  must  be  kept  to  a  minimum;  one~half  of  a  day  is  all  the 
entrepreneur  can  afford  for  the  hiring  process. 
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7.0      ISSUES,  RECOMMENDATIONS  AND  CONCLUSIONS 


7.1      Issues  and  Recommendations 

Innovation  and  new  technologies  are  having  a  dramatic  impact  on 
national  and  regional  economies  throughout  the  world  by  changing 
the  relative  competitiveness  of  products  and  production  processes. 
Regional  economies  such  as  Alberta's  must  diversify  and  develop  its 
own  high  technology  based  industries  or  risk  the  possibility  of 
stagnation  and  a  decrease  in  the  standard  of  living  of  its 
residents.  This  process  of  change  is  also  being  transmitted  to  the 
regional  labour  markets  creating  strong  demands  for  new  skills  and 
making  other  skills  obsolete.  This  constant  adaptation  means  that 
life-long  learning  must  become  an  important  part  of  our  culture. 
It  also  means  that  we  must  look  for  ways  to  increase  the  produc- 
tivity of  our  labour  force.  The  following  issues  have  iDeen  identi- 
fied and  certain  recommendations  follow  from  them. 

It  is  important  to  emphasize  that  these  are  the  study  consultant's 
recommendations,  and  are  presented  to  Alberta  Career  Development 
and  Employment  and  the  other  stakeholders  for  their  consideration. 

7.1.1  Cooperative  Programs 

The  transformation  to  knowledge-based  technologies  is 
increasing  the  need  for  close  cooperation  between  industry  and 
our  education  system.  Human  resource  policy  studies  and  sur- 
veys of  industry  requirements  all  stress  the  importance  of 
improving  the  students'  preparation  for  entering  the 
workforce.  Usually  more  cooperative  educational  programs  are 
recommended  and  the  very  successfuL  program  at  the  University 
of  Waterloo  is  often  identified  as  a  good  role  model. 


7-1 


This  survey  of  the  human  resource  capabilities  and  expected 
future  requirements  of  Alberta's  advanced  technologies  is  no 
different.  The  call  for  more  cooperative  programs  was  by  far 
the  most  requested  change  and  75%  of  the  respondents  indicated 
a  willingness  to  participate  in  such  a  venture.  Most  of  the 
interest  in  the  cooperative  approach  to  education  was  focused 
on  the  Alberta  universities.  The  post-secondary  institutions 
have  made  some  movement  in  this  direction  and  away  from  the 
traditional  approaches  in  recent  years.  Along  with  co-operative 
education  programs,  post-secondary  institutions  have  also 
established  programs  with  a  work  experience  component.  Few 
of  these,  however,  are  related  to  the  advanced  technologies. 
Despite  these  recent  developments,  industry  would  like  to  see 
much  more  accomplished.  Respondents  generally  felt  the 
technical  institutes  were  doing  a  better  job  of  preparing  their 
students  but  then  this  is  their  direct  mandate.  However,  the 
respondents  saw  room  for  improvement  here  as  well. 

A  significant  barrier  to  the  development  of  new  cooperative  pro- 
grams is  they  are  more  costly  to  deliver  and  require  extra 
administrative  resources  to  arrange  placements  and  monitor  pro- 
gress. However,  post-secondary  institutions'  budgets  are  cur- 
rently restrained  and  it  is  difficult  to  introduce  any  costly  new 
programs  or  approaches.  Another  barrier  is  that  many  edu- 
cators, particularly  at  the  university  level,  do  not  have  indus- 
try experience  and  fail  to  appreciate  the  benefits  of  the  co- 
operative education  approach. 

While  the  universities  have  been  adapting,  it  has  been  at  a 
slower  rate  than  industry  leaders  would  like  to  see  and  perhaps 
less  than  what  is  required  to  help  industry  remain  competitive 
in   the  international  markets.     What   is  often  not   realized  is  the 
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commitment  required  of  industry.  The  companies  that  do  par- 
ticipate must  also  incur  costs  in  terms  of  time,  money  and  flex- 
ibility (i.e.  a  position  must  be  kept  open  for  the  student).  For 
smaller  firms  these  administrative  costs  can  more  than  offset  the 
benefits  of  such  a  program,  particularly  when  there  is  no 
guarantee  the  student  will  join  the  firm  upon  graduation.  Also 
a  large  number  of  firms  must  be  involved  so  that  the  university 
or  institute  does  not  have  to  utilize  the  same  firms  year  after 
year. 

In  spite  of  the  additional  costs,  most  firms  surveyed  were 
interested  in  becoming  involved  in  a  cooperative  program.  We 
also  believe  that  experiences  with  such  programs  clearly 
demonstrate  that  the  benefits  of  better  prepared  graduates 
outweigh  the  costs. 

We   therefore   recommend   the  Alberta  educational  institutions, 
and   the  universities   in   particular,    make  a  concerted  effort  to 
develop  more  cooperative  programs. 

We  also  recommend  that  the  provincial  government  take  a  strong 
policy  stand  in  support  of  cooperative  education  programs  and 
provide  additional  funding  specifically  targetted  to  these 
programs . 

7  •1.2  Apprenticeship-Like  Programs 

An  alternative  to  cooperative  education  programs  is  an  appren- 
ticeship-like program  for  advanced  technology  areas  such  as 
microelectronics,  biotechnology  and  computer  software  design. 
A  defined  series  of  learning  experiences  together  with  clearly 
established  evaluation  criteria  could  be  developed  by  industry 
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and  Alberta  Career  Development  and  Employment.  The  result- 
ing programs  need  not  include  the  legislative  dimension  of  the 
current  apprenticeship  system. 

This  new  type  of  program  would  have  three  advantages  for 
industry  over  the  cooperative  education  approach.  First  the 
employee  gets  academic  preparation  instead  of  the  student  gain- 
ing industry  experience.  The  important  distinction  is  that  the 
learning  experience  Is  initiated  and  controlled  by  industry. 
Industry  participants  In  the  traditional  cooperative  educational 
programs  may  influence  the  direction  and  content  of  these  pro- 
grams through  advisory  councils  and  the  like  but  the  programs 
remain  under  the  control  of  the  educational  institutions. 

Second,  the  apprenticeship-like  programs  need  no  minimum  size 
restriction.  For  example,  if  such  a  program  was  established  for 
CAD  (computer  assisted  design),  it  would  probably  involve 
training  on  the  AUTOCAD  system,  the  current  industry 
leader.  However,  if  a  firm  uses  a  different  system  such  as 
PRIME,  the  AUTOCAD  program  would  be  of  little  use  for  their 
employees.  It  should  be  possible  for  the  company  to  define  a 
training  program  for  its  staff  which  might  involve  taking 
specific  supplier  delivered  courses  In  eastern  Canada  or  In  the 
United  States.  If  the  Individualized  program  was  sufficiently 
rigorous  and  included  a  clearly  defined  evaluation  process,  it 
might  then  be  eligible  for  funding  support  from  ACDE  under 
this  proposed  system.  The  possibility  of  individualized 
programs  is  very  important  for  advanced  technology  firms 
because  most  occupy  a  specialized  market  niche  and  as  a  result 
their  employees  require  specialized  training  and  upgrading 
p  rograms. 


Third,  Alberta  already  has  one  of  the  finest  apprenticeship 
training  programs  in  North  America.  The  mechanisms  are 
therefore  already  in  place  to  ensure  standards  of  quality  are 
developed  and  maintained.  The  educational  institutions  would 
also  have  a  role  to  play  in  the  apprenticeship-like  programs.  If 
anticipated  demand  is  sufficient,  the  institutions  may  wish  to  be 
involved  in  the  design  and  delivery  of  the  training  program. 
We  expect  that  the  apprenticeship-like  programs  could  be 
implemented  faster  than  the  university-provided  cooperative 
programs  because  of  the  universities'  internal  approval 
systems.  Nevertheless  we  see  a  role  for  each  approach  in 
Alberta. 

We  therefore  recommend  that  ACDE  encourage  the  development 
of  apprenticeship-like  programs  in  advanced  technology  areas. 

7.1..3  Training  and  Management  Institute 

Small  and  medium  sized  research  companies  tend  to  be 
technology  oriented  rather  than  market  driven.  The 
entrepreneurs  often  face  a  major  dilemma  in  determining  how  to 
successfully  bring  their  products  to  the  market.  Thus  a  key 
concern  of  many  of  the  interviewees  was  the  development  or 
upgrading  of  the  management  and  marketing  expertise  in  the 
company. 

Many  employers  face  a  similar  problem  when  considering  train- 
ing. Because  they  are  often  small  with  low  profit  margins, 
they  cannot  afford  the  monetary  and  time-lost  costs  of  train- 
ing. They  also  do  not  have  the  experience  to  properly  conduct 
training  needs  assessments  or  know  where  to  obtain  information 
on  available  government  training  assistance.  Within  the 
provincial    government    for   example,    the   interested   firm  might 
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contact  the  Small  Business  program.  Alberta  Economic 
Development  and  Trade,  Alberta  Technology,  Research  and 
Telecommunications  or  ACDE.  They  might  also  approach  any 
one  of  the  educational  institutions.  These  same  information 
needs  have  been  identified  in  the  major  Canadian  policy  studies 
discussed  in  Chapter  3. 

A  Training  and  Management  Institute  for  Advanced  Technology 
could  serve  several  functions: 

o    provide  a  focal  point  to  increase  an  awareness  of  the  need 

for  life-long  learning; 
o    provide   training   needs   assessments   and   advice  on  training 

strategies ; 

o  maintain  an  inventory  of  the  training  available  for  advanced 
technology  firms  at  the  universities,  colleges,  technical 
institutes  and  in  the  private  sector; 

o  play  a  leading  role  in  maintaining  a  communications  network 
among  trainers  so  that  inquiries  for  assistance  can  quickly 
be  directed  to  the  appropriate  responder; 

o  coordinate  and  facilitate  management  and  marketing  training 
for  entrepreneurs;  and 

o  conduct  research  on  the  changing  human  resource  require- 
ments of  the  advanced  technologies. 

To  the  extent  that  some  of  these  functions  are  already  being 
provided  by  the  different  government  agencies,  these  functions 
could  be  transferred  over  to  the  Institute.  For  example,  if 
some  of  the  Training  Consultants  within  ACDE  specialize  in  the 
advanced  technology  areas,  they  would  be  candidates  for  the 
staff  of  the  proposed  Institute. 
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The  Alberta  Laser  Institute  and  the  Alberta  Microelectronics 
Centre  provide  focal  points  for  the  emerging  laser  and 
microelectronics  industries  (or  sub-industries) .  The  proposed 
Institute  would  fulfil  the  same  role  in  the  human  resource  area 
and  thus  complement  the  technology-oriented  research  centres 
and  institutes. 

We  therefore  recommend  that  Alberta  Career  Development  and 
Employment  give  strong  consideration  to  the  establishment  of  a 
Training  and  Management  Institute  for  Advanced  Technology. 

7.1.4  Training  Guarantees 

Another  reason  for  many  managers  of  small  firms  not  encourag- 
ing training  for  their  employees  is  the  potential  loss  of  the 
employee  after  their  skills  have  been  upgraded  through 
company-sponsored  training.  Larger  firms  that  do  a  lot  of 
training  can  rely  on  the  law  of  averages;  the  cost  of  training 
people  who  subsequently  leave  the  company  will  be  offset  by 
the  gains  contributed  by  the  people  who  stay.  They  can  also 
compensate  for  a  worker  who  is  on  training  by  sharing  the  job 
responsibilities  among  several  people.  The  smaller  firms  do  not 
have  these  luxuries.  Pulling  an  employee  off  the  production 
line  for  an  extended  training  period  represents  a  signficant 
cost.  If  that  cost  cannot  be  subsequently  recovered  by  product- 
ivity improvements  or  enhanced  responsibilities  because  the 
person  resigned,  the  training  represents  an  expensive  lost 
investment  for  the  firm. 

ACDE  could  remove  some  of  this  down-side  risk  by  providing 
training  guarantees  whereby  the  Department  would  compensate 
the   firm    for   the   out-of-pocket   training   costs    incurred   if  an 
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employee  leaves  within  a  specified  time  period  after  completing 
the  training  program.  If  the  employee  stays  with  the  firm,  the 
firm  benefits  and  is  properly  responsible  for  the  training 
costs.  The  advantage  for  ACDE  is  that  a  guarantee  program 
would  be  less  expensive  than  a  subsidy  program  in  that  the 
cost  of  training  is  subsidized  only  in  those  cases  where  the 
employee  leaves  the  firm,  not  all  training. 

Thus  we  recommend  that  Alberta  Career  Development  and 
Employment  investigate  the  viability  and  likely  effectiveness  of  a 
training  guarantee  program  to  stimulate  more  human  resource 
upgrading  by  companies. 

7.1.5  Technical  Research  Assistance  Program 

One  way  of  stimulating  the  introduction  of  new  technologies 
could  be  to  subsidize  the  hiring  of  new  technicians,  engineers 
and  scientists  for  a  certain  period  of  time.  For  such  a  program 
to  be  effective,  ACDE  would  have  to  have  some  assurance  that 
the  employment  represented  real  growth  for  the  company  rather 
than  simply  replacing  departed  staff.  Restrictions  might  also 
be  added  to  ensure  that  the  new  employee  was  indeed  working 
on  advanced  technology  applications.  Again  it  is  the  smaller 
and  medium  sized  firms  who  will  have  the  most  difficulty 
financing  expansion  and  any  technical  research  assistance 
program  should  be  targetted  to  these  firms.  In  Ontario,  the 
government  has  such  a  program  for  companies  with  less  than 
$100  million  in  sales  revenue  but  Alberta  may  wish  to  consider  a 
lower  limit  given  the  smaller  size  of  Alberta's  advanced 
technology  companies. 
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We  believe  that  this  idea  has  considerable  merit  as  a  mechanism 
to     improve     Alberta's     technological     base     in     the  advanced 
technologies  and  recommend  that  ACDE  investigate  the  potential 
of  such  a  program « 

7.1.6  Increased  Awareness  of  Industry  in  the  School  Systems 

The  previous  recommendations  have  all  focused  on  post 
secondary  students  or  people  that  are  currently  employed. 
Several  interviewees  in  thfs  advanced  technology  survey 
stressed  that  efforts  to  improve  students'  awareness  of  industry 
opportunities  in  the  future  and  the  skills  and  attitudes 
necessary  to  take  advantage  of  these  opportunities  must  be 
done  at  an  earlier  stage  in  the  education  process.  This 
reiterates  what  has  been  emphasized  in  the  policy  papers  such 
as  The  Report  of  the  National  Technology  Policy  Roundtable. 

Several  years  ago  in  Calgary  there  was  a  very  successful 
"Industry  Expo"  targetted  primarily  to  Grade  Nine  students. 
An  awareness  of  and  interest  in  the  business  world  could  also 
be  stimulated  by  a  program  for  high  school  students  with 
lectures  by  entrepreneurs  and  managers  and  plant  visits. 
Alberta  Education  currently  sponsors  a  small  "Adopt  a  School 
Program"  that  has  these  objectives  but  we  understand  this 
matches  one  company  to  one  school  and  a  broader  exposure 
might  be  worthwhile.  Such  a  program  could  also  increase  the 
awareness  by  the  students  of  the  growing  importance  of 
mathematics  and  the  sciences  as  keys  to  participating  in  the 
new  technologies  job  market. 
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We  recommend  that  the  Research  Development  Authorities  in 
Edmonton  and  Calgary  or  a  similar  municipal  organization  take 
the  initiative  for  an  annual  Industry  Expo  or  some  other 
awareness  program  targetted  to  the  high  school  students  in 
their  city  and  that  ACDE  consider  financially  underwriting  some 
of  the  costs  of  the  program. 

7.1.7  Industry  Purchased  Training 

One  strategy  that  has  been  successful  in  other  jurisdictions  is 
for  a  firm  or  industry  to  financially  underwrite  part  of  the  cost 
of  a  particular  academic  program  where  a  large  proportion  of 
the  graduates  are  hired  by  the  firm  or  industry.  For  example, 
Pratt  and  Whitney  is  partially  funding  a  program  at  the  Nova 
Scotia  Institute  of  Technology  where  they  are  hiring  about  75% 
of  its  graduates  of  the  particular  program.  In  a  similar  vein, 
most  firms  do  not  recognize  the  willingness  of  many  educational 
institutions  to  develop  company-specific  training  programs  on 
reguest.  For  example,  Manitoba's  Red  River  Community  College 
recently  signed  a  contract  to  train  the  employees  of  Canadian 
Bronze  on  automated  lathes  and  mills.  Closer  to  home, 
Lethbridge  Community  College  has  delivered  several  tailor-made 
courses  for  Novatel  both  at  the  College  and  at  the  plant  site. 
Other  examples  exist  throughout  the  province.  An  advantage 
of  this  approach  is  that  it  gives  the  companies  more  control 
over  the  design  and  delivery  of  the  courses  than  does  simply 
purchasing  seats  in  existing  courses. 

Corporate  human  resource  development  managers,  particularly  in 
the  medium  and  larger  sized  firms  should  explore  with  their 
local  college,  institute  or  university  this  possibility  of  having 
courses  designed  specifically  to  fulfill  their  reguirements . 
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7.1.8  Transition  Training 


The  universities  have  often  been  hesitant  to  provide  much  in 
the  way  of  job  entry  training  (how  to  write  a  resume,  what  to 
expect  in  an  interview,  the  school-to-work  transition,  etc.) 
because  it  was  not  consistant  with  their  academic  mandate.  The 
programs  have  also  been  generally  lacking  at  the  high  school 
level.  To  some  extent  Alberta  Career  Centers  fill  this  void  but 
industry  Is  finding  that  more  needs  to  be  done.  One  option  is 
that  Alberta  Career  Development  and  Employment  sponsor  such 
a  program  either  as  a  practicum  that  is  required  for  graduates 
or  as  a  series  of  programs  offered  at  the  high  schools  or  post 
secondary  institutions  on  a  voluntary  basis.  ACDE  could  also 
train  the  trainees  for  such  programs. 

We  suggest  that  ACDE  conduct  a  study  on  the  availability  of 
schoof-to-work  transition  type  courses  in  terms  of  both  content 
and  location  and  determine  whether  there  is  an  unmet  need  for 
such  a  program. 

7.1.9  Strategic  Procurement 

The  Alberta  government  is  missing  a  significant  opportunity  to 
develop  Alberta  capabilities  in  key  industries  such  as  computer 
software  design  by  not  requiring  work  they  contract  out  be 
done  by  Alberta-based  firms.  One  of  the  difficulties  in 
developing  an  advanced  manufacturing  industry  here  in  Alberta 
is  the  lack  of  a  skilled  labour  force  in  more  traditional 
manufacturing.  A  similar  problem  affects  other  advanced 
technology  areas  as  well.  The  Quebec  government  and  Hydro 
Ouebec  used  their  purchasing  power  in  the  1970's  to  help  create 
three  major  engineering  firms  which  now  sell  their  services 
around    the    world.        Manitoba,    together    with    the    City  of 
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Winnipeg,  Manitoba  Hydro  and  Manitoba  Telephone,  are  cur- 
rently exploring  the  idea  of  pooling  their  resources  to  create  a 
Manitoba-based  land-related  information  systems  capability.  All 
have  major  LRIS  requirements  in  the  near  future  and  if  they  all 
acted  independently,  an  estimated  $60  million  of  work  would 
have  gone  outside  the  province.  Pooling  their  procurement 
strategies  creates  the  option  of  a  home-grown  capability.  Simi- 
lar opportunities  exist  in  Alberta  in  several  fields,  particularly 
computer  software.  However,  such  a  strategic  procurement 
policy  would  require  a  change  in  current  practice  and  may  be 
inconsistent  with  the  recently  signed  Free  Trade  Agreement. 

Nevertheless,  strategic  procurement  represents  a  powerful 
policy  to  improve  the  human  resource  capabilities  in  the 
advanced  technology  fields  in  the  province  and  we  recommend 
that  ACDE  strongly  consider  taking  a  lead  role  in  promoting  its 
adoption  as  provincial  government  policy. 

7.1.10  Future  Updating  of  the  Advanced  Technology  Labour 
Force  Assessment 

As  Alberta's  advanced  technologies  grow,  it  will  become  increa- 
singly important  to  remain  apprised  of  their  human  resource 
requirements.  If  the  Training  and  Management  Institute  for 
Advanced  Technology  is  established.  It  would  be  in  the  best 
position  to  acquire  and  maintain  this  information  as  part  of  its 
research  mandate.  Updating  the  information  would  likely  be 
most  effective  if  it  were  done  on  a  technology  area  by  area 
basis.  This  would  allow  different  areas  to  be  updated  each 
year  and  for  the  information  to  be  gathered  for  both  product 
and  service  oriented  firms. 
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ATRT's  CANTECH  database  provides  the  best  information 
available  on  the  advanced  technology  industries.  Now  that  the 
database  is  operational,  we  suggest  that  serious  consideration 
be  given  to  culling  the  database  of  distinctly  basic  manufactur- 
ing firms  in  the  advanced  technology  fields.  Their  inclusion 
overstates  the  population  of  firms  of  direct  interest  to  the 
government  decision-makers.  More  importantly,  creating 
programs  to  respond  to  their  basic  manufacturing  needs  may 
seriously  distort  the  policy  initiatives  away  from  the  firms  they 
were  intended  to  assist.  Nevertheless  it  is  an  excellent 
reference  point  and  one  responsibility  of  the  Training  and 
Management  Institute  could  be  to  maintain  the  human  resource 
component  of  the  database. 

We  therefore  recommend  that  the  updating  of  the  labour  force 
assessment  of  the  advanced  technologies  be  part  of  the  mandate 
for  the  Training  .  and  Management  Institute  for  Advanced 
Technology.  We  further  recommend  the  information  be  updated 
on  an  area  by  area  basis  over  a  three  or  four  year  cycle  and 
that  service-oriented  firms  be  included  in  the  assessment. 

7 .2  Conclusions 

The  world  economy  is  becoming  increasingly  dependent  on  the 
knowledge-based  goods  and  services  -  "smarter"  more  specialized 
products  whose  value  resides  mainly  in  the  skill  and  ingenuity  of 
the  people  who  develop  and  manufacture  them.  Alberta  must  move 
away  from  its  natural  resources  based  economy  if  it  hopes  to 
maintain  the  current  standard  of  living  of  its  citizens  as  we  move 
into  the  twenty-first  century.  This  has  been  a  main  focus  of 
government  policy  in  recent  years  and  the  purpose  of  this  study 
was  to  provide  some  information  on  what  progress  has  been  made 
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in  terms  of  human  resource  capabilities,  on  what  is  expected  to  be 
needed  in  the  future  and  on  Alberta's  ability  to  meet  these  needs. 

The  availability  of  a  skilled  labour  force  has  been  determined  to  be 
one  of  the  key  inputs  into  an  advanced  technology  firm's  locational 
decisions  and  Alberta  has  many  of  the  necessary  ingredients  to 
provide  such  a  labour  force.  However,  the  Alberta  government 
and  particularly  Alberta  Career  Development  and  Employment  must 
develop  and  implement  a  human  resource  strategy  to  ensure  the 
required  skills  are  developed  and  that  mechanisms  are  in  place  to 
facilitate  the  matching  of  training  supply  to  demand.  Moreover, 
these  initiatives  must  be  coordinated  with  the  other  key  actors  in 
the  delivery  of  education  and  training  such  as  the  educational 
institutions,  the  private  training  firms,  other  government 
departments  and  the  advanced  technology  firms  themselves. 

Our  study  has  shown  that  while  no  general  labour  shortage  exists, 
specialized  skills,  particularly  in  biotechnology  and  telecommunica- 
tions, are  not  available  here  in  Alberta.  As  many  firms  are  in  the 
inception,  prototype  testing  or  early  growth  phases  of  develop- 
ment, there  has  not  been  overly  large  labour  demand  for  the 
advanced  technologies  to  date.  However,  this  could  change 
rapidly  if  a  few  firms  achieved  a  threshold  level  of  international 
sales  and  begin  to  grow  rapidly.  If  such  a  situation  does  develop, 
the  greatest  demand  will  be  for  production  workers  and  techni- 
cians. Demand  for  manager /entrepreneurs  and  scientists/ 
engineers/ researchers  is  expected  to  grow  steadily  in  the  next 
four  years. 

Several  programs  currently  in  place  respond  to  some  of  the  needs 
identified  but  more  can  be  done.  Some  of  the  initiatives 
recommended    in    this    report    such    as    increased    involvement  of 
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industry  in  the  educational  process  through  cooperative  and/or 
apprenticeship-like  programs  are  supported  by  several  industry 
sectors  and  could  enhance  the  human  resource  capabilities  in  all 
firms,  including  those  in  the  advanced  technologies.  Others  such 
as  the  Training  and  Management  Institute  and  a  Technical  Research 
Assistance  Program  can  be  targetted  specifically  to  the  advanced 
technology  fields.  Finally,  a  strategic  procurement  policy  designed 
to  strengthen  local  firms  to  the  point  where  they  can  compete  in 
the  world  market  would  strongly  stimulate  the  development  of  a 
world  class  labour  force  to  support  the  growth  of  advanced 
technology  firms  in  Alberta. 
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TERMS  OF  REFERENCE 

1 . 0  INTRODUCTION 

Science  and  new  technology  development  are  receiving  increasing 
attention  worldwide.  Governments  have  realized  that  in  order  for  the 
economy  within  their  jurisdiction  to  remain  competitive  in  the 
international  market,  strong  technical  and  scientific  capability  must  be 
fostered.  Canada  and  the  provinces  are  part  of  this  new  initiative  as 
reflected  in  a  1985  decision  by  the  Ministers  Responsible  for  Science  and 
Technology  to  establish  a  "National  Policy  on  Science  and  Technology" .  A 
further  commitment  to  science  and  technology  in  Canada  is  reflected  in  the 
creation  of  the  National  Advisory  Board  on  Science  and  Technology  that  is 
chaired  by  the  Prime  Minister. 

The  new  focus  on  science  and  technology  is  attributable  to  the 
impact  it  is  having  on  the  world  economy  and  trade  patterns.  Technological 
developments  are  now  becoming  a  major  factor  affecting  the  growth  of 
economies.  Governments,  the  private  sector,  and  research  institutions 
recognize  that  technological  capabilities  must  be  developed  and  implemented 
in  order  to  maintain  and  improve  economic  competitiveness  and  productivity. 
As  outlined  in  a  background  paper  on  the  Canadian  National  Science  and 
Technology  policy: 

"It  is  no  longer  possible  to  rely  oAinly  on  wealth 
generated  from  nAtxxral  resources  and  the  traditional 
manufacturing  and  service  sectors.  Rather,  it  is 
necessary  to  more  to  an  economy  based  on  the  more 
intensive  utilization  of  technologies  to  enhance  the 
competitiveness  of  these  sectors,  as  well  as  to  create 
nev  knovledge -based  industries." 

The  major  benefits  of  developing  and  implementing  new  technology 
are  long- term  and  two- fold.  First,  the  implementation  of  new  technology  to 
operations  such  as  oil  sands  plants,  service  companies,  and  food  processors 
will  increase  competitiveness.  The  second  major  benefit  is  the  creation  of 
new  businesses  that  can  export  products  and  services  of  a  high  value-added 
nature . 
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The  Alberta  government  recognizes  the  important  benefits  to  the 
Provincial  economy  that  can  be  derived  from  supporting  the  development  and 
implementation  of  new  technology.  This  commitment  is  reflected  in  the 
initiatives  of  various  departments  to  facilitate  the  diversification  and 
growth  of  the  Provincial  economy  in  areas  such  as: 

t  e  1  e  c  ommimi  c  a  c  i  ons 
medical  products 
biotechnology 
electronics 

computers  and  software 

advanced  materials  (including  plastics) 

cold  region  engineering 

advanced  design,  processing  and 

manufacturing 

Specific  examples  of  the  Alberta  Government's  support  in  the 
above-mentioned  areas  include:  establishing  the  Alberta  Heritage 
Foundation  for  Medical  Research;  founding  and  jointly  funding  the  Alberta 
Telecommunications  Research  Centre;  establishing  the  Electronics  Test 
Centre  through  the  Alberta  Research  Council;  and,  providing  financial 
support  to  establish  the  Alberta  Laser  Institute.  In  terms  of 
expenditures,  Alberta  spent  $222.2  million  in  1984.  This  represented  an 
expenditure  on  research  and  development  that  was  three  times  more  than  any 
other  province. 

Other  levels  of  government  and  organizations  are  also  involved  in 
developing  a  technology  industry  in  Alberta.  In  Edmonton,  the  Advanced 
Technology  Project  --a  joint  venture  of  the  Edmonton  Council  for  Advanced 
Technology  and  the  Edmonton  Economic  Development  Authority  has  been 
established  to  develop  a  plan  to  create  a  high  technology  centre  in 
Edmonton.  In  addition,  other  organizations,  such  as  the  research  and 
development  park  authorities  in  Edmonton  and  Calgary,  are  actively  involved 
in  further  developing  the  technology  industry. 

Although  other  departments  play  lead  roles  in  the  economic 
development  and  diversification  strategy,  Career  Development  and  Employment 
has  an  active  and  supportive  role  to  play  in  developing  a  technology 
industry.     Labour  market  supply  is  an  important  factor  firms  consider  when 


2 


locating  new  operations.  Labour  market  supply  also  affects  the  further 
expansion  of  technology  firms  that  are  currently  in  Alberta. 

The  availability  of  a  skilled  workforce  is  one  of  the  most 
important  factors  that  a  high  technology  firm  considers  when  locating  in  a 
region.  In  a  major  United  States  study  of  high  technology  firms,  the  need 
for  a  continuing  supply  of  scientific  and  technical  personnel  was  a 
consideration  in  nearly  all  plant  locations.  Furthermore,  a  supply  of 
scientific  and  technical  personnel  was  the  single  most  important 
requirement  for  many  companies.  Studies  undertaken  in  Alberta  also  support 
the  U.S.  findings.  As  a  facilitator  in  developing  and  maintaining  an 
appropriately  skilled  workforce.  Alberta  Career  Development  and  Employment 
is  proposing  to  undertake  a  study  of  current  workforce  supply  and  the 
skills  required  to  meet  the  future  growth  needs  of  firms  in  Alberta. 

2.0    STUDY  DEFINITION:     -HIGH  TECHNOLOGY"  AND  "HIGH  TECHNOLOGY  FIRM" 

The  definitions  of  technology  are  as  varied  as  the  new 
technologies  being  developed.  Common  terms  such  as  "high  technology"  and 
"leading- edge  technology"  are  commonly  used.  However,  as  many  authors 
point  out,  there  is  vlrt\ially  no  agreement  on  an  exact  definition.  For 
the  purpose  of  this  study  the  term  "high  technology"  will  refer  to  those 
technology  areas  that  are  supported  by  the  Alberta  Government  in  the 
economic  development  strategy  and  the  areas  being  promoted  by  other 
agencies  such  as  municipal  economic  development  groups.    The  areas  include: 

a)  telecomiBunications ; 

b)  medical  products; 

c)  biotechnology; 

d)  electronics/microelectronics; 

e)  advanced  materials  including  plastics; 

f)  computers  and  software; 

g)  cold  region  engineering 

h)  advanced  design,  processing, 
and  manufacturing;  and 

i)  energy 

This  study  will  incorporate  a  number  of  parameters  to  define  a 
"high  technology  firm".  The  criteria  used  to  define  a  firm  has  ranged 
from:  the  percentage  of  scientists  and  engineers  on  staff;  the  presence  of 
short-term  market  shifts;   and,   research  and  development  expenditures  that 
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equal  or  exceed  3%  of  total  profits  or  sales.  In  many  cases,  the  research 
and  development  expenditure  figvire  varies.  Other  studies  have  adopted 
Revenue  Canada  classifications. 

A  "High  Technology  Firm"  in  the  proposed  study  will  be  defined  as 
a  private  company,  crown  corporation  or  government  agency  that  is  in  one  of 
the  aforementioned  areas  researching,  developing,  and/or  manufacturing  new 
technology  or  providing  a  related  service. 

3 . 0  PURPOSE 

The  purpose  of  the  study  is  to: 

a)  prepare  a  labour  market  profile  for  Alberta,  Edmonton,  and  Calgary 
using  characteristics  that  are  considered  by  high  technology  firms 
when  evaluating  the  siting  of  an  operation  in  Alberta; 

b)  document  the  programs  available  in  Alberta's  post -secondary 
institutions  that  supply  the  skills  relevant  to  the  high 
technology  industry  in  Alberta; 

c)  determine  the  types  of  workforce  skills  that  were  recruited  from 
outside  Alberta  by  firms  currently  in  Alberta  and  the  reasons  why 
out -of -province  recruitment  occxirred; 

d)  determine  the  high  technology  growth  areas  in  the  next  three  years 
for  firms  currently  in  Alberta; 

e)  determine  the  skills  not  available  in  Alberta  to  meet  current  and 
future  growrh  areas; 

f)  determine  indxis try -based  training  requirements;  and 

g)  propose  a  cost -efficient  method  of  updating  the  information 
outlined  (a  to  f ) ,  and  an  appropriate  interval  for  updating  the 
information. 
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4.0     SCOPE  OF  VORK 


The  consultant  Is  instructed  to  prepare  a  report  (Report  #1) .  The  first 
component  of  this  report  will: 

I)  Profile  the  Alberta,  Edmonton,  and  Calgary  labour  market  by  using 
existing  data  sources  to  document  labour  force  characteristics  that 
are  important  to  high  technology  firms  considering  an  Alberta 
location. 

Labour  force  indicators  that  show  Alberta  or  the  major  metropolitan 
centres  in  an  advantageous  position  to  other  provinces  would  be 
highlighted  by  comparisons  to  those  regions. 

The  consultant  must  utilize  labour  force  data  available  from  the 
censxis,  Labour  Force  Survey,  and  other  relevant  sources.  This  profile 
must  include  the  following: 

a)  a  brief  profile  of  the  existing  high  technology  industry  in 
Alberta  by  areas  such  as  biotechnology,  medical  and 
telecommunications;  plus  special  facilities,  including  the  Alberta 
Microelectronics  Centre  and  the  Alberta  Research  Council. 

b)  population  in  1981,  1986,  and  projected  to  1991; 

c)  the  population  growth  rate  from  1970  to  1986; 

d)  historical  population  gro%rth  by  major  Canadian  cities  in  5 -year 
intervals  from  1961; 

e)  the  age  distribution  of  the  population  in  1986; 

f)  educational  attainment  of  the  population  15  years  of  age  and  older 
for  1986; 

g)  employment  by  detailed  occupation; 

h)  employment  by  male/female  distribution; 

i)  wage  rates  by  selected  occupations; 
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j)     labour  market  turnover  by  industry  and  occupation; 
k)     labour  relations;  and, 

1)  a  description  of  Alberta  Career  Development  and  Employment  and 
Federal  training,  business  development  and  mobility  programs, 
available  to  the  high  technology  industry. 

Report  #1  should  be  presented  in  a  format  suitable  for  printing  and 
public  distribution  to  promote  Alberta.  It  is  envisaged  that  Report 
#1  will  represent  approximately  25%  of  the  project. 

2)  The  second  component  of  Report  #1  is  an  inventory  of  post -secondary 
programs  available  in  Alberta  institutions  that  can  supply  the  high 
technology  industry  in  Alberta.  The  inventory  must  be  compiled  for 
Alberta,  Edmonton  and  Calgary.    The  inventory  will  include: 

a)  for  each  vocational - technical  institution  the  number  of  graduates, 
teachers,  and  curricula  for  each  progran^; 

b)  for  each  community  college  the  number  of  graduates,  teachers,  and 
curricula  for  each  program,  plus  a  description  of  programs  offered 
through  continuing  education; 

c)  for  each  xmiversity  the  number  of  graduates,  teachers,  and 
curricula  for  each  program,  plus  a  description  of  programs  offered 
through  continuing  education; 

d)  for  each  private  technical  school  the  number  of  graduates , 
instructors  and  curricula  for  each  program; 

e)  a  description  of  each  institution  and  the  research  undertaken 
including  the  monetary  value  and  the  links  that  the  institution 
has  with  indiistry; 

f )  the  placement  rate  of  graduates  by  program  plus  wages ;  and 

g)  contacts  for  general  information  at  each  institution. 
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The  constxltant  is  instructed  to  prepare  a  second  but  separate  stand-alone 
report  (Report  #2)  that: 

1)  Docximents  the  types  of  workforce  skills  that  were  recruited  from 
outside  Alberta  by  firms  currently  located  in  Alberta. 

2)  Documents  the  future  growth  areas  for  the  next  three  years  of  high 
technology  industry  in  Alberta  and  the  skills  required. 

3)  Documents  the  skills  not  available  in  Alberta  to  meet  the  current  and 
future  growth  needs  as  identified  in  Point  2. 

4)  Identifies  industry -based  training  requirements  to  meet  the  growth. 

The  consultant  will  undertake  components  1  to  4  by  conducting 
approximately  150  in-depth  personal  interviews  with  the  firm  and 
agency  contacts  to  be  provided  by  Alberta  Career  Development  and 
Employment. 

5)  Proposes  a  cost-efficient  method  of  updating  the  labour  market  supply 
information  in  report  #1  including  an  appropriate  interval  for 
updating . 

5 . 0  REPORTING 

The  consultant  will  be  required  to  sxibmit  the  following  reports: 

a)  two  progress  reports  outlining  the  preliminary  results  of  the  personal 
interviews,  and  th«  compilation  of  information  on  general  labour 
market  characteristics  and  institutional  programs; 

b)  draft  final  reports;  and 

c)  the  final  reports  inclxiding  a  separate  executive  summary  of  report  #2. 

The  first  progress  report  must  be  stibmitted  by  November  6,  1987. 

The  two  draft  final  reports  and  executive  summary  must  be  submitted  on 
February  1.  1988. 


The  two  final  reports  and  executive  sunnnary  must  be  submitted  by  February 
26,  1988. 

Twenty  copies  of  each  progress  report  will  be  required. 

Twenty  copies  of  each  draft  final  report  and  executive  summary  will  be 
required. 

Twenty  copies  of  the  final  reports  #1  and  #2  and  executive  summary  will  be 
required. 

6.0    TERHS  AND  CONDITIONS 

The  Department  of  Career  Development  and  Employment  reserves  the  right  to 

1)  Reject  any  or  all  of  the  Requests  for  Proposals. 

2)  Retain  the  submissions  made  in  response  to  this  request. 
7.0    PROPOSAL  SUBMISSION  DEADLDIE  AND  STUDY  TDHNQ 

Proposals  must  be  submitted  by  2:00  p.m.  on  Wednesday,  September  9,  1987. 

The  final  selection  of  the  consultant  will  be  made  by  Friday,  September  18, 
1987. 

Data  collection  and  analysis  should  commence  on  Monday,  October  5,  1987. 
8.0    MEETING  ATTENDANCE  BY  CONSULTANT 

The  consultant  may  be  reqxiired  to  attend  up  to  three  meetings  to  present 
the  progress  reports  and  final  report. 

9.0    SPECIAL  CONTRACTUAL  CONDITIONS 

Survey  forms  and  data  from  the  survey  must  remain  confidential  and  the 
exclusive  property  of  Alberta  Career  Development  and  Employment. 
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APPENDIX  B 

INTERVIEW  GUIDE  AND  INTERVIEWER  INSTRUCTIONS 


ALBERTA  ADVANCES  TECHNOLOGY  NANPOtO  SURVEY  Intervii 
INTERVIEW  GUIDE  Date 


January  13,  1988 


1.  NAUE  OF  FIRM    2.  TELEPHONE 

:.  ADDRESS   4.  CITY/TOWl 


S.  POSTAL  CODE 


6.  CONTACT  PERSON   7.  POSITION 

COItPANY  PROFILE 

e.  In  whit  year  did  the  fin  begin  operations?  in  Alberta? 

9.  INDUSTRY  (i.e.  Electronics,  CoMuters)   


10.  In  «hat  fielfls  does  the  coaoany  specialize?  (i.e.  Hicroprocessors,  SoftMre  Dnign) 
4.  •  \  \   b.  • 

c.   d.   


11.  Uhat  are  your  fin's  principal  products  (P)  or  services  (S)?  (List  in  order  of  salH  revenue) 
Are  the  products  lanufactured  here  in  Alberta?  (Incicace  Mith  an 
i.  _________________________________  b. 

c.  .  d.   


1.  In  Mha:  areas  are  vou  unoertaking  lor  considering  for  the  future)  research  and  developAent  here  in  Alberta' 
a.    b.   

:.    d.   


13.  '4t,ii  cc  you  SM  as  pariicular  strengths  of  the  coapany  icoepetitivc  advantages)? 


!4.  ^:  uriit  Swioe  cr  oeveiooeent  is  the  coepany'  (ie  Hhere  is  it  m  tens  of  its  product  life  cycle"' 

 ^.Inception  Prototype  testing  Srowtft  Ust  prsouct;  r.ature  '.several  mt'.i  ;r:o'j::i 


:5.  rie.se  inci;i-.E  tie  ^ange  ot  your  -laerta-o^sii]  corDorate  Eaies  isftioaents  or  services  troi  nioerra;  rcr  :ne  ^as: 
nscal  year.  (»e  neM  to  estiaace  tf>e  ■•aitn  generating  ettect  ot  nign  tecftnology  firts.) 
 iO-ZC.,m   .$51,000-100,000   $101,000-500,000   $501,000-1  Hilhon  (H) 

 $1.1  n  '  :  n   $5.1  n-io  n     ,  $10.1  n  -  50  h    ,  $50. 1  h  -  100  n    .  $ioo.i  n  * 


LQMTIOMAL  CHOICE  FACTORS 

16  a.  Prior  to  the  estiflUshttnt  oi  this  p*rticui4r  iirn  in  Albtrti,  did  the  kty  dfcision-iakfrs  rtsidt  m  Alberta?  Y   N  

B.  H  yt$,  did  the  OKisicn-wktrs  considtr  locitinq  eistwhtre? 

Knat  kept  the  hri  here  in  Alberta?  _ 

c.  H  no,  anere  wtre  they  located?  

17.  ;Ai:  fins;  What  Mtre  the  icty  factors  considtrtd  ttntn  evaluating  the  siting  o^  the  opffration  in  Albtrta?  Please  rant  on 
a  scale  ot  1  to  10  Mith  1  Dcino  the  loit  iMortant.  (Hultiplt  choices  oi  tht  SMt  rank  alloitfld.) 


Accessibility  tc  invtstors  or  vcnturt  cioitil  groups 
Ability  to  expand 

Quality  oi  life  factor;  for  eaployces,  including 
affordaol*  nousing,  lo«  rial  estate  taxH  and  Midc 
range  or  cultural,  recreational  and  eoucational 
oooortunities  lunderlint  kiy  factors; 
'aaiiiarity  Mith  area  ay  dKision-taktrs 
Avaiiaoihty  of  shared  support  servicts  (incuoators) 
r«vor«ol#  tax  ievffis  ans  availaoility  ot  tax  incentives 
Lo»-c3s:  strong  ooiiniial  aorktorci  m  region  Mith 

ainiial  laoour  proolets 
l««oe  area  zr  assrssi 

At>3rsa£l;  lar:.  ^en*,  and  Suilaing  ccsts  for  plant 


Aaple  supply  0^  qualifiM  scientific  and  lanageicnt 
staH 

Proxiiity  t6  quality  university  that  can  offer  f.cult, 

studtnt  and  eouipMftt  support 
p'-oxiaity  to  suoplitr  ana  custoMr  urxetE 
Supportive  coMunity  that  encourages  encreoreneursmc 
Proxiaity  to  govtrnatnt  research  laos 
An  efficient  transportation  netHork  that 

provides  easy  accesi  to  potential  site. 
Established  netaorking  nith  nearby  universities 
Proxieity  to  coepany's  heaoquarters  or  aciiit, 

consolidate  operations 
Other   
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EnPLOYHENT  ANO  HUHAN  RESOURCE  CAPABILITIES 

IE.  PleiSf  estiMte,  to  tht  best  of  your  ability,  the  nufber  oi  eiploytes  your  fin  hid  or  fxpects  to  hive  in  the  following 
Citegories  on  Januiry  i  for  the  folloHing  yeirs. 


1984  1986 
(Actuil) 


1988 


(Unigers,  Entreprtneurs 

Scientiits,  Engineers,  Reseirchers 

Technicians  (Research) 

Production  personnel 

rtirkcting  Personnel 

Adtini strati ve  Support  Stiff 

Other   


1990  1992  I  Key  Fictor 
(Estiuted) 


19.  In  the  right  hind  coiuen  of  the  question  ibovt«  please  indicite  tor  cich  group,  utiethcr  icadeiic  triining  (A)  or  field 

experience  (F)  is  tore  ieportint. 

20.  Quilifications: 

a.  ACADEniC:  Pleise  indicite  the  nuaber  cf  people  Nith  the  folioMing  quilifictions  for  cicn  citegory. 

Dipl.  Bach.        nasters  Ph.D. 

Managers,  Entrepreneurs        ,  

Scientists,  Engineers,  Researchers  ,      

Tecnnicians      _ 

Barketing  Personnel  ^^^^^ 


3.  How  aany  TtARc  Or  EXPERIENCE  ao  you  require  ror  nen  nires  in  eacn  category? 

nanagers,  Entrepreneurs   

Scieniists,  engineers,  nesearcners   

Tecnnicans    (Research i   

niri:et;ng  Fersonnel   


I 

z.  *hat  do  you  consider  as  necessary  relevant  exoerience  ror  new  nires  in  the  ♦oliowing  categories* 

flanagers,  Entreoreneurs  

Scientists  engineers  

Tecnnicians  (Res«arcli>  


21.  Recruiting 

a.  Hm  liny      your  current  staH  (in  eicti  category)  did  you  recruit  froi: 

Within  Alberta       Elsewnere  in  Canada      Outside  Canaoa  Total 

nanagers,  Entrepreneurs     

Scientist,  Enginttrs     

Tecftnicians  (Reitarcn)  ^        

Production  Perionnti                                                               _____  ____ 

flarkfting  Pirsonnti  ^   _____   

b.  Mhfn  you  recruitfd  froa  nittiin  Albfrta,  did  yon  recruit  on  a  broader  geograohic  area?  Y   N  

c.  Mhen  you  recruited  frot  outsiat  Alberta,  did  you  attttpt  :c  hire  mthin  the  province?  t_  H  

d.  ^or  Mhat  particular  aorkforci  skills  did  you  have  ta  go  outside  tne  orovmci? 


FUTURE  OIRECTIOIIS 

ZZ.  wnat  arc  the  advanced  technology  growth  areii  in  your  industry  over  the  next  thrn  fCarsT 


13.  anat  Mill  the  critical  eanpon^r  reouirettnts  ihigh  deaano  smlli/uccuoations)  be  over  trie  next  tnree  years  in  the  rcliDHi 
?aoloy<acnt  groups.  «Pleas«  oe  specific  and  "elate  to  the  stcioyMnt  tcrecasts  aaci  in  uuestion  l5  aoovij 

'^anageient    _  


5:ientists.  Enaineers 


Technicins  (Restarch) 


Production  Personnil 


nariceting  Personnel 


24.  What  retraining  or  upgradino  nteds  do  you  have? 


EDUCATION  AND  TRAINING  PMKRARS 

21  a.  What  university  prograas  arc  particularly  useful  to  you  in  tern  of  generating  qualified  graduates  and  iinat 
characteristics  Mke  the*  so  valuable?   (Pleate  oe  as  specific  as  possible  in  defining  the  prograis.J 


&.  Technical  institute  prograts? 


c.  Coeiunity  college  prograas? 


2t.  no*  coulc  tnese  prograes  be  iiproved**  (flore  nancs-on  experience,  tore  earteting  skills  etc) 
;Al£:  relate  these  coaeents  to  the  soecifi:  orc^raae  as  aucn  as  oossible.J 
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<har  :':gr3is  3u:side  Alierti  ao  <ou  utilire  or  riave  considered  using'' 


2S.  'dhit  ne»  prograts  need  to  be  develoQeiJ  in  Alberta? 


NOTE:  In  aany  previous  sanpoiitr  studiH,  industry  represtntatives  have  oiitn  recoMMndcd  lorc  co-operative  prograes  or 

•ore  industry-^astd  training  as  approachtf  to  iiprovt  the  capabilities  and  ef^Ktivcntss  oi  Alberta's  laoour  forcE. 
However,  rarely  do  tne  studies  90  any  further  than  these  broad  rKOMendations.   We  vouid  like  to  explore  these  issues 
in  a  bit  aort  depth  here.    (This  exploration  dots  not  leply  that  the  governaent  Hill  introduce  prograas  or  this 
nature  but  it  is  interested  in  understanding  acre  about  ho«  such  prograas  eight  oe  best  laolsiented.i 

29  0.  Has  tne  coapany  been  involved  in  any  cooperative  prograts  mth  the  institutions?  Y  H 
5.  n  yes,  now  successful  was  the  venture? 


:.  Mould  your  firi  be  interested  in  OKoaing  involved  in  som  sort  oi  co-operative  prograa  with  one  of  tne 

institutions  1  H 

c.  Ir  /es,  are  there  any  specific  requiresMts  you  would  want  to  laposc?  (Tiaing,  nuioer  of  stuaents,  csntrsl  of  Hort 
activities,  etc  


:c  i.  In  ri.ia:  areas  00  you  think  mdustry-dastd  training  would  be  effective? 


;.  Mho  Should  provide  tnis  training?  _____ 

:.  Horn  long  should  this  training  be?  (2  days?  I  week') 

a.  itnen  should  this  'raining  oe  otTtred"  ^£venlngs^  lacekenos'' 

c.  Mott  can  quality  control  be  taintained" 


ALBERTA  ADVANCED  TECHNOLOGY  MANPOWER  SURVEY 


LOCATIONAL  CHOICE  FACTORS; 

(All  firms)  What  were  the  key  factors  considered  when  evaluating  the  siting  of 
the  operation  in  Alberta?  Please  rank  on  a  scale  of  1  to  10  with  1  being  the 
most  important.     (Multiple  choices  of  the  same  rank  allowed). 


Accessibility  to  investors  or  venture  capital  groups. 
Ability  to  expand. 

Quality  of  life  factors  for  employees,  including  affordable 
housing,  low  real  estate  taxes  and  wide  range  of  cultural, 
recreational  and  educational  opportunities. 

Familiarity  with  area  by  decision  makers. 

Availability  of  shared  support  services  (incubators). 

Favourable  tax  levels  and  availability  of  tax  incentives. 

Low-cost  strong  potential  work  force  in  region  with  minimal  labour 
problems. 

Image  area  or  address. 

Affordable  land,  rent  and  building  costs  for  plant. 

Ample  supply  of  qualified  scientific  and  management  staff. 

Proximity  to  quality  university  that  can  offer  faculty,  student 
and  equipment  support. 

Proximity  to  supplier  and  consumer  markets. 
Supportive  community  that  encourages  extrepreneurship. 
Proximity  to  government  research  labs. 

Efficient  transportation  network  that  provides  easy  access  to 
potential  site. 

Established  networking  with  nearby  universities. 

Proximity  to  company's  headquarters  or  ability  to  consolidate 
operations. 

Other   
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ALBERTA  ADVANCED  TECHNOLOGY  MANPOWER  SURVEY 
INTERVIEWER    I NSTRUCT I  I ONS 

Jcinuarv    13,  1^B3 

PURPOSE 

The  purpose  ot   this  survey  is  to  better  understand   the  •zur'^ent  i^nd 
■future  manpower  needs  o-f   the  5dve.nced  technology  -firms  in  Albertr. 
and   the  extent  to  which  tnese  needs  can  ts  met  with  Alberta 
f^esources.     A  secondary  purpose  ot  this  study  is  to  develop  r-. 
marketing  document  on  Alberta's  manpower  resouces  tor  high-tec" 
tirms  that  are  considering   locating  in  this  province.      (I   .ise  th~ 
terms  advanced  and  high  technology  reasonably  interchangeable  '^i  t'- 
a  slight  pre-ference  -for  the  -former  -  don'r  get  caught  up  on 
detinitionai   semantics  on  this.) 

For   this  survey,    advanced  technology   is  detined   as  firms   in   tne  ) 
■fields  o-f: 

biotechnology;    electronics.;    computers  ana  so^ftware;  ad/5.r'C=a 
inarerials    '.i.e.    photonics,    chemicals'.;    medical  products; 
tsl  ecommuni  cati  ons;    advanced  oesign.,    processing  anu 
manu-f actur  1  ng ;    and  cold  region  engineering. 

Energy  as  a  -field  has  not  been   included   so  as  to  ■focus  on  ti'-e 
smaller,    more  emoryonic  -firms  and   industries  tnat  are  more  likelv 
to  bene-f it  -from  new  government  programs  or  policies  than  tne 
Shell's,   Syncrude's  and  Esso's  ot  the  oil   and  gas  tield. 

INTENDED  USE  OF  THE  STUDY  RESULTS 

The  advanced  technology  -field  has  been  de-fined  as  a  key  priorit. 
the  Alberta  government  and  the  government  has  devoted   an  impressive 
amount  o-f  resources  to  the  development  o-f   these  industries   in  t"£ 
province.     Note  -for  example,   the  Alberta  Microelectronics  Cenrre, 
the  Alberta  Heritage  Foundation  -for  Medical   Research,  the 
Electronics  Test  Centre  and  perhaps  most  importantly,   the  Alberta 
Research  Council.     Moreover,   the  government  just  announced  in 
Dec/ST  approximately  »10  million  dollars  -for  a  -facility  to  house 
the  Centre  -for  Frontier  Engineering  Research.     Our  study  represent i- 
part  o-f  these  ongoing  e-f-forts  to  support  and  encourage  the 
development  o-f  advanced  technology  industries  in  Alberta  and 
explores  an  area  that  has  not  been  comprehensively  studied  in  the 
past.     Th«  results  will   be  presented  to  a  senior  committee  ot 
deputy  ministers  involved  in  supporting  these  industries. 

CLIENT 

We  are  doing  this  study  on  behal-f  o-f  Alberta  Career  Development 
Employment.     Anyone  with  questions  can  contact  Dr.    Bev  HacKeen  or 
Jim  Kl  ingle  o-f   the  Labour  Market   In-formation  and  Planning  Divisici"' 
at  427-8501. 

TARGET  INTERVIEWEES 

The  ideal  person  to  talk  to  in  each  -firm  would  be  the  senior  person 
responsible  de-fining  -future  manpower  requirements  and  current 


manpower  capaoi  1  i  ti  es.      In  many  cases,    one  person   will    handle  bct*^ 
resDonsi  bi  I  1 1 1  es   but   m   the   larger   -firms,    the  Vi  ce-^^'res  i  den  t  c* 
Personnel    may  be  the  best  person   to  provide  the  data  on  the 
numoers,    experience  anc   creaentials  ot   the  current   worktorce  w^Jn^:  = 
the  V-F'  -For   R  and   D  may   be  the  one  to  de-fine  -future  growth  are^.s 
and   the  r ecu i  red  s>.ill5. 


SAMPLE  OF  FIRMS  TO  BE  INTERVIEWED 


A  sample  o-f   approximately   150  -firms  has  been  drawn  -from  Alberta 
Tec*-inol  ogy ,   Research  and  Telecommunications*"   CANTECH  data  base. 
While  the  categories  within  the  database  do  not  exactly  correspond 
to  the  eight  research  -fields  de-fined  above,   a  comparable  set 
industry  groups  was  de-fined  and  all   -firms  in  these  groups  were 
identi-fied.     Then  a  representative  sample  has  oeen  deveiofe-D.      r^l  I 
■firms  in  the  smaller  -fields  such   as  biotechnology  have  been 
included   in  the  sample  o-f    150  -firms  while  approximately  one   in  to'_- 
was  Jrawn  -from  the  largest  industry  group,    computer  so-ftwa'-s.  ths 
-firms  selected  were  representative  in  terms  o-f    location   and  =ize 
all    -firms  in  eacn  particular   industry  group,. 

^he  Electronics   Inaustry  Association  o-f   Alberta    (EIAA)    recent!  ••- 
completed  a  complex:   survey  ot   its  members  and  so  we  have  aecided  t 
use  the  results  -from  tnis  survey  rather  than  duplicate  the  datr 
collection  process.     There-fore,   with  -five  exceptions,   -firn-.s  tr.at 
completea  the  EIAA  survey  are  not  been  asked  to  contribute  ti'  trii£ 
High  Tech  survey.      The  -five  exceptions  are  Bow  Valley  Resources, 
LSI  Logic,    Myrias  Resources,    (all   tl-iree  are  on  the  High  Tech  Stud. 
Advisory  Committee  and  will   be  asked  to  be  part  o-f  the  -focus 
groups).    Keyword  Technologies  ana  Novatel   Communications.      I-   an > 
other  EIAA  -firms  are  encountered   in  our  survey,    thank  them  tor 
their  time  and'  note  that  their   industry  will   be  covered  tnrough  th 
previous  survey. 

NUMBER  OF   INTERVIEWS  TO  BE  COMPLETED 

Our  target  sample  size  is  80  industry  interviews.      These  must  b^ 
representative  o-f   the  overall    sample  drawn   in  terms  o-f  research 
-field,    location  ana  sice.     We  will   also  identi-fy  several  "star=" 
that  will   be  must   interviews  within  the  set  o-f   80.      Examples  here 
are  the  -five  companies  identi-fied  above. 

It  is  critical   that  we  complete  these  by  Feb  7  and  get  the  write- 
ups  to  Calgary  by  Feb   10/88.      Any  later  and  the  w^lOle  study  will 
delayed  by  the  Olympics. 

Me  will   also  be  intrviewing  key  academic  and  government 
representatives.    (Richard  Roberts  will   do  several   o-f  these.) 


INTERVIEW  PROCESS 


All    interviews  are  to  be  in  person,    except   -for  the  out-o-f-town  . 
-firms  which  can  be  done  by  telephone.      This   latter  group   should  be 
mailed  tfie   interview  guide  so  that   they  have  something   to  re-^^r  to 
in  the  interview.      It   is  expected  that   the   interviews  should   ta^ e 
an  hour   so  that   you  should  be  able  to  complete  -four   interviews  per 


day.      Anyone  interviewing   in   Edmonton  must  make  a  point  of  meE-ring 
with  Bev  MacKeen  and  Jim  Kl ingle.      This   i=  a  very  simple  way  o+ 
keeping   them   in  +  o»^med   aoout    the  studv. 

QUOTABLE  QUOTES  AND  SUCCESS  STORIES 

A  key  part  o-f   this  study  will   be  the  development  o-f   a  marketing 
document  -for  international   distribution  on  Alberta's  human  resou.rc 
capabilities  in  the  advanced  technology  areas.     As  such  be  ale*-^ 
•for    '-Quotable  Quotes-'   or  interesting  success  stories  that  can  De 
used  in  the  marketing  document.     We  are  more  interested  in  the 
people's  successes  rather  than  the  company's  -  ho\^  did  thsy  get  ti' 
idea  -for  the  product;   how  did  they  get  started;    did  they  '-ecei.e 
government  help  and  was  it  e-f-fective;    die  they  rind  their  key 
people  in  Alberta  and,    i-f   so  how;    and   i -f   they  had  to  recruit  out  c 
province;,   why  did  t^ie  employees  want  to  con»e  to  Alberta. 

I-f  you  find  a  company  or  person  particularly  interesting,   -find  out 
whether  they  are  interested   in  being  quoted   in  the  marketing 
document,    make  notes  as  to  why  they  are  potential   candidates  ana 
let  them  know  that  Richard  Roberts  or  one  o-f  his  PRAXIS  sta^-P  may 
be  contacting  them  for  more  i  n-f  ormat  i  on .     Let  us  know  who  these 
candidates  are  as  quickly  as  possible.      (Richard's  telephone  nu.mte 
is  403-245-6404. ) 


Also  be  on  the  lookout  -for  interesting  photographs  or  photo 
subjects  that  might  be  used  in  the  document.     Again  discuss  the 
possible  inclusion  in  the  marketing  document  with  the  client.  It 
may  be  possible  to  do  a  special   photo  shoot  -for  this  study, 
there-fore  try  to  identify  interesting  opportunities  that  will 
illustrate  the  people  component  to  the  research  or  manuf actur i ng 
process. 


SUBSEQUENT  PHASES 


The  data  will  be  analysed  and  policy  suggestions/recommendations 
developed.     Then  a  series  o-f  -focus  groups  by  industry  will  be 
convened  to  test  the  validity  of  the  analysis  and  finetune  ^or 
redraft)   the  conclusions  and  recommendations.     Let  us  know  if 
anyone  is  particularly  interested  in  participating  in  one  of  these 
focus  groups. 


EXPECTED  COMPLETION  DATES 


We  are  shooting  to  get  the  final  report  to  the  client  by  April  30, 
1988  so  the  results  o-f  the  study  should  be  publically  available  by 
June  or  early  summer. 

THE  INTERVIEW  GUIDE 

1.   You  will  already  have  information  for  Questions  1-7;  please 
confirm  that  it  is  correct. 


2.  Q8.  Age  of  the  firm,  together  with  growth  rates,  and  stage  of 
development  will  allow  us  relate  manpower  information  to  key 
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structural    characteristics  and  thereby  imporve  our   ability  to 
fcroca?t   T\anpo«»jer  requirements. 

T.    U"~'.  ar=    1  jo'^-inc   tor   one   dt    the  eight    i  n  ::ia  =  t  r .  e=    -e'in  =  j   c..r    .  e 

unaer  P'jRPUiDti  Dut   some  respondents  may  pre+er  'energy', 
'agriculture',    or    'seismic'    tor  e;,'-=impie. 

^.    QIO.    F'lease  De  as  speci-fic  as  you  can  here  as  this  »^i  1 1    allow  u  = 
to  see  how  -finely  the  participants  in  an   industr/  partition  their 
marl.ets. 

5.  Gil.    It  will   be  important  to  understand  whether  the  tirms  are 
more  product  or  service  oriented  and  where  the  largest  f7.ir;=t  = 
witfiin  an   industry  are.  you  can,    aetsrmine   it   one  prc-duc;  or 
service   is  dominant. 

6.  ul2.    Again  be  as  speci-fic  as  you  can  here  as  this  in-formation 
wi  1 :   be  related  to  the  manpower  requirements  defined   later   i  r,  the 
1 ntervi ew. 

7.  Q13  will    allow  us  to  identify  whetl-ier  Alberta  hign  tech 
companies  consistently  identify  the  same  competitive  acvart^ges. 

8.  Q14  links  back  to  QS  and  might  allow  us  to  relate  the  manpo^*=r 
needs  with  observabl-e  characteristics. 

^.    Q15  on  the  revenues  of   the  firm  is  very  importanr   to   tne  overall 
study  out   is  the  one  respondents  may  be  most  hesitant  to  snswe'^. 
Several   research  articles  have  stressed  that  the  hign  terh 
industries  have  more  of   a  wealth  generating  effect  on   the  economv 
than   an  employment  generating  effect  ana  this  question  will    heic  us 
evaluate  that  conclusion.      It  aso  has  important   implications  for 
support  strategies. 

10.  Ql7  on   locational   choice  factors  is  also  kev  to  tne  study  but 
to  properly  interpret  Q17,    information   is  neeaed  on  how  the  initial 
location-siting  decision  was  made.   This  will   be  given  by  Q16.  It 
the  respondent  begins  to  identify  several    locales  for   the  aecision- 
makers  prior  to  Alberta,    try  to  isolate  where  the  KEY  decision- 
maker came  from. 

11.  Q17.   Tl-ie  respondent  has  to  rank  several   locational   factors  ir, 
this  question  so  a  special   hand— out  page  has  been  prepared  where 
this  question  is  replicated.     Please  give  this  hand-out  to  your 
interviewee  at  this  time. 

12.  QIS  on  historical   and  projected  employment  is  the  most 
important  quantitative  question   in  the  interview.     The  smaller 
firms  should  have  no  problems  with  this  question  but   it  might  be 
useful   to  alert  respondents  for  the  medium-sized  or   larger  firms  of 
the  data  required  here  during  the  initial   telephone  contact. 

13.  NOTE  The  most  frequent  criticism  by  industry  people  of 
government-sponsored  studies  such   as  this   is  that   the  results  are 
not   detailed   enough   to  be  of   use  to  them.      In   the  ne:;t  twelve 
questions,    we  try  to  develop   some  of   the  specificitv  thev  require. 


14.  Q20  examines   the  question   o-f   qual  i -f  i  cat  i  ons .      The  <^e  =  porider;t 
mav  :"iot    know  the  e;.;iic:t   numbers  here  but   ask   him   or   her   to  e5t  i 'Oi-.  t -.• 
these  splits  as  closely  as  possible.      Q19  will    give  us  a  sense  ut 
the  relative  I'-nportance  o-F   a20a  and  Q20b .      The  third  part   o+  G2 
del  1  ber atel  y  open-ended   and  may  provoke  answers  such   as   "   Z    *e=ir  = 
o+   actual    field  experience  with   supervisory  responsi b i 1 t i es   -  ju=t 
academic  experience  just  won't  do!"  or   "We  only  hire  graduate 
students  who  have  worked  with  us  on  our  Joint  research  with  the 
Alberta  Research  Council". 

15.  Q21  explores  the  question  o-f  recruiting  practice. 
Unaerstandi ng  this  process  is  absolutely  -fundamental    to  arademic 
institutions  and  government  agencies  i -f   successful   manpo^.-pr  supply 
strategies  are  to  bs  implemented.      We  are  looking  to  identify  the 
wheres  and  whys  of  recruiting  in  this  question.    "Broader  geographic 
area"  means   "in  other  locales  such  as  Toronto,    Vancouver  or 
Houston". 

16.  Q13  -  Q21  are  meant  to  understand  current  and  histcricial 
employment   levels  by  broad  occupational   group,    qual  i  f  i  cs ti  I'ns  zf 
current   sta-^f   and  prior  recruiting  strategies. 

.17.    The  next  two  questions    (Q22-Q23)    have  a  future  orientation  p.n.- 
are  intended  to  add  some  qualitiative  dimensions  to  tl-ie  employment 
projections  provided  in  Q18.     Again  you  will   have  to  be  as  specific 
as  you  can ! 

13.   Recommendations  on  previous  manpower  studies  have  included  suc-i 
items  as  "more  computer  training",    "teach  more  business 
communi cai ton  skills  in  university  programs",   develop  more  co-od  or 
intership  programs".     Again  the  criticism  is  that  they  are  too 
general   to  be  very  useful.      In  Q24  -  QZO,   we  explore  why  some 
programs  are  particularly  useful   to  industry,   how  co-operative 
programs  might  be  implemented  or  how  training  programs  mi  grit  best 
be  structured.     They  should  also  help  convert  general   criticisms  of 
the  government  and  academic  institution*  into  something  more 
constructi  ve. 

19.  Examples  of   industry-based  training  in  Q30  might  be  marketing 
courses  put  on  by  the  industry  association  or  proposal  design 
workshops  for  microelectronics  firms. 

20.  Q32  is  a  final  opened  question  so  that  the  respondent  can 
address  specific  concerns  or  irritants  that  he  or  she  feels 
strongly  about. 

RANDOM  NOTES 

1.  Some  people  have  suggested  that  the  U  of  A  graduates  in 
Artifical   Intelligence  must  go  out  of  province  for  Jobs  because 
there  is  no  market  here  in  Alberta.     Test  this  opinion  if  you  are 
interviewing  someone  in  this  field  of  research. 

2.  Highlight  any  firms  you  can  identify  that  are  spinoffs  from  the 
universities.     This  is  very  useful  information. 
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3.  Watch  -for  examples  o-f  "  under  emo  1  oyment "  -  that  is  s  lack  o-f  -fui 
utilization  ot  skills.  Again  this  is  a  cot^nment  .-nade  :n  some  0+  t'-^ 
1 1 1 er  atur e . 

CONCLUDING  REMARKS 

We  will   ^lave  covered  a  number  or   di-f-ferent  topics  quict:lv   in  the 
course  o-f   the  interview  and   so  it   is  very  important  that  each 
Interviewer  understands  very  clearly  the  purpose  o-f   each  question 
and  the  overall   survey.      Review  the  interview  guide  and  these  note 
carefully  because   I   will    be  out  or   the  country  when  much  ot  the 
interviewing  must  be  done.  ^ 


Norm  Carruthers 
Project  Manager. 
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